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1.0 INTRODUCTION
1.1 PURPOSE

This Data Summary Report presents the results of an investigation performed by Canonie
Environmental Services Inc. (Canonie) at the Naval Air Station (NAS) Alameda, in Alameda, California. The
investigation was performed by Canonie during 1990 under the Comprehensive Long-Term Environmental
Action Navy (CLEAN) program. This report was generated by James M. Montgomery, Consulting Engineers,
Inc. (JMM) and PRC Environmental Management, Inc. (PRC), referred to herein as the PRC team, under
Contract No. N62474-88-D5086, Contract Task Order No. 0121, Contract Modification No. 0001. The
Canonie investigation was undertaken in response to the June 6, 1988 Remedial Action Order (Order) received
by the Navy from the California Department of Health Services (DHS), now known as the Department of Toxic
Substances Control (DTSC). The Order required that the Navy perform a remedial investigation and feasibility
study (RI/FS) at 20 sites at NAS Alameda, which is located on the east side of San Francisco Bay (Figure 1-1).
The 20 sites identified in the Order are as shown on Figure 1-2. '

The Navy undertook the RI/FS at the 20 sites using a phased approach as described below. Figure 1-3
presents the current implementation schedule for the phased program.

Phase escriptio Sites [nvestigated

Phases 1 and 2A Field investigation and data  Sites 1 (partial), 2 (partial), 3,
summary report 4 (partial), 7C, 9, 10B, 13, 16, and

19

Phases 2B and 3 Field investigation and data  Sites 4 (partial), 5, 6, 7A, 7B, 8,
summary report 10A, 11, 12, 14, and 15

Phase 4 Ecological assessment Sites 17 and 20

Phases 5 and 6 Solid Waste Water Quality  Sites 1 and 2 (1943-1956 Disposal
Assessment Test Area and West Beach Landfill)

(SWAT) investigation
Phase 7 Comprehensive Rl report All sites

Phase 8 FS report All sites
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This report preseats the resuits of the ten site investigations conducted by Canonie in 1990 as part of
Phases 1 and 2A. The Phases 1 and 2A investigations were performed as described in the work plans prepared
by Canonie, Volumes 1 through 8 (Canonie, 1988, 1989a through 1989c, 1990a through 1990d). These work
plans were prepared to comply with the remedial investigation guidance developed by the U.S. Environmental
Protection Agency (EPA) under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA).

Ten of the 20 sites were included in the Phases 2B and 3 investigations. A final Data Summary Report
for Phases 2B and 3 was submitted to the DTSC in October 1992 (PRC/JMM, 1992a). Two offshore areas
identified in the Order will be included in a future ecological assessment investigation that is being performed as
Phase 4. This investigation is planned to commence in late 1992. Phases 5 and 6 consist of a SWAT report for
former landfills at Sites 1 and 2; the draft final of the SWAT report was submitted to the DTSC for review in
September 1992. Phases 7 and 8 will consist of the comprehensive RI/FS reports that are tentatively scheduled
to be initiated after completion of additional investigations for these 20 sites (to be conducted in early 1993).

1.2 OVERALL REMEDIAL INVESTIGATION

Prior to receipt of the Order, the Navy had begun investigations at NAS Alameda under the Naval
Assessment and Control of Installation Pollutants (NACIP) program. Under the NACIP program, an initial
assessment study (IAS) was conducted by Ecology & Environment, Inc. (E&E) in 1983. A confirmation study
(CS) was then performed by Wahler Associates (Wahler) at sites identified for further study in the IAS (1985).
The resuits of the IAS and CS investigations are summarized for each Phases 1 and 2A site in Sections §
through 14 of this report.

In 1988, the Navy retained Canonie to review the DTSC and EPA comments on the [AS and CS

- reports, and to develop a work plan to satisfy CERCLA guidance for remedial investigations. Canonie prepared
work plans for investigations at sites identified for further study in the CS (Wahler, 1985). These plans,
including a sampling plaa, quality sssurance project plan, and a heaith and safety plan, were approved by the
DTSC (Canonie, 1988, 1989a through 1989¢c, 1990a through 1990d).

1.3 SITE DESCRIPTION
This section describes the location, physiographic setting/climate, and history of NAS Alameda.

Information regarding the regional geology and hydrogeology is presented in Sectioh 2, Regional Conceptual
Model.




1.3.1 Location of NAS Alameda

NAS Alameda lies on the western end of Alameda Island, in Alameda and San Francisco counties
(Figure 1-1). Alameda Island lies along the eastern side of the San Francisco Bay, adjacent to the city of
Oakland. The base, rectangular in shape, is approximately 2 miles long and 1 mile wide, and occupies 2,634
acres. Approximately 1,526 acres of NAS Alameda are above water; 1,108 acres are below water.

1.3.2  Physiographic Setting/Climate

Alameda Island is located within the San Francisco Bay basin, which lies within the Coast Range
physiographic province of California. The island lies at the foot of a gently westward-sloping plain that extends
from the Oakland/Berkeley hills on the east to the shore of the San Francisco Bay on the west. Originally a
peninsula, Alameda Island was detached from the mainland in 1876 when a channei was cut linking San
Leandro Bay and San Francisco Bay. The channel was later dredged to allow access for commercial ship traffic

to and from the island's early industrial sites.

The San Francisco Bay area experiences a maritime climate with mild summer and winter
temperatures. Rainfall occurs primarily during the months of October through April. Due to the varied
topography of the bay area, climatic conditions vary considerably throughout the region. NAS Alameda
averages approximately 18 inches per year of rainfall (Air Traffic Control NAS Alameda, 1992). The area has
been experiencing drought conditions since 1987; thus, precipitation has been below normal levels.

1.3.3  Operational History

Prior to 1930, at least two large industrial sites, a borax processing plant and an oil refinery, were
located on the island near what is now the eastern end of NAS Alameda (Sanborn, 1897). The refinery was
located at the site of the present-day Site 13; the borax plant was located on what is now the southeastern corner
of Atlantic and Eighth Streets, near present-day Site 3 (Figure 1-2). The 1899 U.S. Geological Survey (USGS)
San Francisco Quadrangle (1:62,500) shows the Southern Pacific Railroad (SPRR) narrow-gauge spur extending
along the southern side of the preseat Oakland Inner Harbor.

The U.S. Army acquired the NAS site from the City of Alameda in 1930 and began construction
activities in 1931. In 1936, the U.S. Navy acquired title to the land from the Army and began building the air
station in response to the military buildup in Europe prior to World War II. The air station is largely
constructed on hydraulic fill material, as discussed in Section 2.1. The Navy constructed NAS Alameda south
of the SPRR narrow-gauge spur, which was used as the northern breakwater for the air station. After the U.S.
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entered into World War II in 1941, more land was acquired adjacent to the air station. Following the end of the
war, NAS Alameda returned to its original primary mission of providing facilities and support for fleet aviation

activities.

Currently, the western portion of the air station is primarily developed with runways and support
facilities. The western ends of the main runways are on top of the 1943-1956 Disposal Area (Site 1). A
portion of the West Beach Landfill (Site 2) is now a wetland. The Phase 2A sites, Sites 3, 4 (partial), 7C, 9,
10B, 13, 16, and 19, are located in the southeast corner of the air station and contain offices, residences, and

industrial facilities.
1.4 REPORT OBJECTIVES

This report is intended to transmit the available data collected by Canonie for the Phase 1 and 2A sites
and to provide initial interpretations that will be the basis for evaluating the conditions at the sites, and the need
for possible additional investigations. Because the full quality assurance/quality control (QA/QC) evaluation of
chemical analysis required for data validation was not available at the time this report was prepared, the Phases
1 and 2A data have not been validated. Therefore, this report presents the results as a qualitative assessment of
the data with recommendations for future work to obtain additional data for the RI/FS evaluation. The Navy is
currently evaluating options to address the QA/QC data issues. In order to perform a qualitative assessment of
the data and to develop recommendations for future work to obtain additional data necessary for the RI/FS
evaluation, a set of preliminary data evaluation criteria have been developed and are presented in Section 3.
These criteria were developed for the purpose of assessing Canonie’s data and are not the proposed remediation
goals. The final remediation goals will be developed based on the risk assessment to be conducted during the
compreheasive RI/FS process.

LS REPORT ORGANIZATION

This report is organized such that all site-specific information for each site investigated is presented in
sections by site. Elements common to all sites are discussed in Sections 1 through 4, and in Sections 15 and
Section 16. Section 17 summarizes the results and recommendations for each site. )

It should be noted that this is only a data summary report. A subsequeat RI report will describe

chemical fate and transport, provide a risk assessment, and address poteatial applicable or relevant and
appropriate requirements (ARARs).
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The remainder of the report is organized as follows:

Section 2
Section 3
Section 4
Section §
Section 6
Section 7
Section 8
Section 9
Section 10
Section 11
Section 12
Section 13
Section 14
Section 15
Section 16
Section 17

Regional Conceptual Model

Criteria for Preliminary Data Evaluation

Phases | and 2A Investigation Description and Methods
Site 1 / 1943-1956 Disposal Area

Site 2 / West Beach Landfill

Site 3 / Area 97

Site 4 / Building 360 (exterior)

Site 7C / Building 547

Site 9 / Building 410

Site 10B / Building 530

Site 13 / Former Oil Refinery

Site 16 / CANS C-2 Area

Site 19 / Yard D-13

Applicable or Relevant and Appropriate Requirements
Public Health and Environmeatal Evaluation
Conclusions and Recommendations
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SITE NO. SITE DESCRIPTION

‘ 1* 1943-1956 Disposal Site

2" West Beach Landfill

3* Area 97 (Aviation gasoline tanks)

4* Building 360

5 Building 5

! 6 Building 41 (Aircraft intermediate maintenance department)
7A Building 459

78 Building 162 San Francisco Bay
? 7C*  Building 547 (Service Station)

8 Building 114 (Pest control area and separator pit)

g* Building 410 (Paint stripping)

10A  Building 400

10B* Building 530 (Missile Rewark Operations)

11 Building 14 (Engine test cell)

12 Building 10 (Power piant)

Fifth Street

{ - 13*  Qil refinery _
\ 14 Fire training area - ‘Avenue N
15 Buildings 301 and 389 (Storage area) \'/”_—
f 16*  CANS C-2 area Prer No. 3

17 Seaplane Lagoon
18 Station Sewer System (Not on site)
19*  Yard D-13 (Hazardous waste solvents) SCALE IN FEET

20  Estuary (Oakland Inner Harbor) * Sites presented in the Phases 1 and 2A Data Summary Report
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Draft Proposed RI/FS Schedule - Phases 1, 2A, 2B, 3, 4, 5, and 6 Sites

NAS Alameda
1993 1994

Task Descriptions Aug|Sep]Oct [NoviDec) Jan [Feb]Mar]Ape May] Jun | Jul [Aug]Sep[Oct [Nov[Dec | Jan [Feb[Mar[AprMay] Jun] Jul [aug]Sep]Oct [Nov| Dec} Jan [Feb|Mar] Apr May
| B 1

4 Site S Additonal Sampling

4.1 Health & Safety Plan Revisions

4.2 Field Work snd Laboratory Analysis
4.3 Draft Fina! Addendum Preparation

4.4 Draft Final Addendum to DTSC

4.3 DTSC Review and Comments

4.6 Roceipt of DTSC Comments

4.7 Finsl Addendum Preperation

4.3 Final Addendum to DTSC

S Background Sampling - 2nd Round Greundwater
$.1 Field Work and Laboratory Analysis
3.2 Draf Final Report Preparation
5.3 Draft Final Report to DTSC

S.4 DTSC Review and Comments

5.3 Receipt of DTSC Comments

3.6 Final Report Preparation
5.7 Final Report to DTSC

Summay ~—~ ENNNEESNRG  DTSCAciviie [N

Navy

Major Assumptions:
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2.0 REGIONAL CONCEPTUAL MODEL

This section presents a conceptual model for NAS Alameda that includes an overview of the geology
and hydrogeology of the area and a discussion of the occurrence and quality of groundwater. Site-specific
geologic information is presented in the individual site sections, along with the results of the investigation for

each site.
2.1 REGIONAL GEOLOGY/HYDROGEOLOGY

Alameda Island is underlain by approximately 400 to 500 feet of unconsolidated sediments
unconformably overlying consolidated, Jurassic/Cretaceous (approximately 200 to 65 million years old)
Franciscan bedrock (Rogers and Figuers, 1991). The unconsolidated units, from oldest to youngest, are
Pliocene to late Pleistocene (from 7 million to 10,000 years old) terrestrial and estuarine deposits, late
Pleistocene estuarine deposits, late Pleistocene/Holocene alluvial and eolian deposits, and Holocene (less than
10,000 years old) estuarine deposits (Atwater et al., 1977). These units are roughly equivalent to the Alameda,
San Antonio, and Posey formations; the Merritt Sand; and the Young Bay Mud described by previous authors
(Trask and Rolston, 1951; Radbruch, 1957) (Figure 2-1). Figure 2-1 presents a stratigraphic column for the
area with a comparison to stratigraphic nomenclature previously applied to units in NAS Alameda area.
Generalized cross sections illustrating the lateral and vertical relationships of the stratigraphic units are presented
on Figure 2-2.

The Alameda, San Antonio, and Posey formations have been previously referred to collectively as the
Old Bay Mud (Treasher, 1963). This terminology implies estuarine (bay) deposition for the entire sequence,
much of which is in fact terrestrial alluvial (stream) or eolian (wind-blown) deposits. The term Old Bay Mud is
therefore not used in this report. The Holocene estuarine units have been previously identified as Young Bay
Mud, a;xd the term, Holocene Bay Mud Unit, has been adopted for this report.

The units of primary concern in this investigation are the late Pleistocene/Holocene eolian (Merritt
Sand) and alluvial (unnamed) deposits, the Holocene estuarine deposits (Bay Mud) and overlying artificial fill.
Descriptions of the entire sequence are presented below, beginning with the oldest (deepest).

Undivided Pliocene/Pleistocene Terrestrial and Estuarine Deposits. Unconsolidated
Pliocene/Pleistocene deposits immediately overlie Franciscan bedrock in the vicinity of Alameda Island (Atwater

et al., 1977). These deposits are approximately correlative with the Alameda formation of Trask and Rolston
(1951) (Figure 2-1). Rogers and Figuers (1991) suggest that the Alameda formation can be divided into two
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units: the lower continental unit (300 to 600 feet thick) and an upper marine unit (200 to 400 feet thick). This
formation was not encountered during the course of the Phases 1 and 2A investigations and its depth below

ground surface (bgs) in the site vicinity is unknown.

Late Pleistocene Estuarine Deposits. Estuarine deposits of late Pleistocene age overlie the undivided
Pliocene/Pleistocene deposits. These estuarine deposits include most of the San Antonio formation of Trask and
Rolston (1951) (Figure 2-1). The estuarine deposits, in the vicinity of NAS Alameda, consist of a dark
greenish-gray silty clay. The unit is present under the westernmost portion of Alameda Island (beneath Sites 1
and 2) at depths between 80 and 120 feet bgs and under the eastern portion of the base (Phase 2A sites) at a
depth of between 70 and 90 feet bgs (PRC/Montgomery Watson, 1993c; Radbruch, 1957). Although no wells
penetrate the entire formation, it is approximately 40 feet thick (Atwater et al., 1977). The unit is considered to
be an aquitard (a unit which retards the downward movement of groundwater) in NAS Alameda area (PRC,
1991).

Late Pleistocene/Holocene Deposits. Alluvial and eolian deposits of late Pleistocene to Holocene age
unconformably overlie the late Pleistocene estuarine deposits (Atwater et al., 1977). The alluvial sediments
were deposited prior to and contemporaneous with the eolian deposits. The younger portions of the alluvial
sediments were deposited east of the Alameda area and are not discussed further in this report. The older
portions of alluvial sediments were deposited in a paleochannel that trended roughly east-west through the
central portion of NAS Alameda (Radbruch, 1‘957; PRC, 1991). The paleochannel may have existed at the time
eolian deposits were formed or it may have formed later, downcutting through the eolian deposits. The alluvial
deposits are typically dark olive gray to gray, silty sand to clayey sand with clay stringers.

The eolian (windblown) deposits are equivalent to the Merritt Sand of Trask and Rolston (1951).
These deposits formed as sand dunes when sea level was much lower than today and the western shoreline of
the North American continent was outside the Golden Gate passage (Atwater et al., 1977). The Merritt Sand in
the vicinity of NAS Alameda consists of orange to orange-brown, fine-grained sand to silty sand. Bivalve shells
and shell hash were observed in the unit, indicating some marine reworking during the most recent sea level

rise.

In the borings that penetrated between 75 and 120 feet bgs in the western portion of NAS Alameda
(Sites 1 and 2), it is difficult to clearly distinguish between the alluvial and eolian deposits. Therefore, in the

sections of this report describing these sites, the two units are described as one.

Borings in the southeast corner of NAS Alameda (Phase 2A sites) reached a maximum depth of 17 feet
bgs. In these shallow borings, the Merritt Sand was distinguishable by its composition and yellow to orange-
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brown color. The Merritt Sand underlies the artificial fill in the majority of Phase 2A borings and is present at
depths between 5 and 14 feet bgs. Where it directly underlies the fill, its presence corresponds very well with
the shoreline which existed circa 1900 (Figure 2-3).

Holocene Estuarine Deposits. The Holocene estuarine deposits are known as the Bay Mud Unit and are
the youngest naturally occurring unit in the vicinity of NAS Alameda. The unit consists of fine-grained
deposits, which are equivalent to those being deposited in the present-day San Francisco Bay. In the vicinity of
NAS Alameda, the Holocene Bay Mud consists of clay to silty clay with silty and clayey sand interbeds.

Bivalve shells are present in some portions of the unit. In the eastern portion of the air station, the uppermost

portions of the unit contain abundant plant remains.

At NAS Alameda, the Bay Mud Unit is approximately 12 to 44 feet thick in the western portion (Sites
1 and 2) and thins to 1 to 2 feet in thickness in the eastern portion (Phase 2A sites). According to Canonie’s
boring logs, it occurs at depths between 22 and 44 feet bgs in the west and at a depths between 7 and 12.5 feet
bgs in the southeast portion of NAS Alameda. The Bay Mud Unit is present in all borings drilled by Canonie
in Sites 1 and 2; it is principally present along the southern and southwestern fringes of the Phase 2A sites as a

1- to 2-foot-thick layer separating the Merritt Sand from the overlying artificial fill.

Artificial Fill, Artificial fill ranging in thickness from 5 to 44 feet was encountered in all of the
borings drilled for the Phases 1 and 2A investigations. The artificial fill varies in thickness from 5 to greater
than 15 feet in the southeast portion of NAS Alameda beneath the Phase 2A sites. The fill thickens to the

southwest and south (offshore). The fill is thinnest at the southeast corner of the former oil refinery (Site 13).
Most of the fill consists of dredge spoils from the surrounding San Francisco Bay, the Seaplane Lagoon, and the
Oakland Channel. The composition of the fill varies, but it is generally silty sand to sand with minor inclusions
of clay and/or gravels. The sand fill is similar to the late Pleistocene/Holocene eolian deposits, which in most

cases served as a source for the fill where it underlies the surrounding bay.

Historical aerial photographs indicate that by 1939 portions of the present-day air station located both
northeast and northwest of the Seaplane Lagoon were still submerged. The central portion of the air station
(north of the Seaplane Lagoon) had been filled by what appears to be hydraulic fill operations. In a February
1939 photo (Pacific Aerial Surveys, 1939), the northern half of the air field appears to be filled. In these
phoios fill appeared to be placed in east-west linear rows, with the intervening swales filled with water, This
fill procedure may have produced a systematic variation in grain size of the fill material, with finer grained
material being deposited closer to the water-filled swales and coarser grained material being deposited closer to
the point at which the hydraulic fill pipe discharged. This potential variation in grain size, if present, could
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affect shallow groundwater flow by creating preferential groundwater flow paths within the coarser grained

material.

2.2 GROUNDWATER OCCURRENCE

When it was reported, groundwater was encountered at depths between 5 and 10 feet in the six borings
drilled by Canonie at Sites 1 and 2. Groundwater monitoring wells were not installed in these borings, so the
local groundwater gradient was not determined by Canonie. However, the Phases 5 and 6 draft final SWAT
report for the same sites was submitted to the DTSC in September of 1992 (PRC/Montgomery Watson 1993c),
and incorporates the geologic and hydrogeologic data generated during Canonie’s investigation, and the
additional Phase 5 and 6 field investigation performed by the PRC team. A detailed discussion of the
groundwater setting beneath these sites is presented in the SWAT report.

Water level measurements taken at the Phase 2A sites in November 1990 indicate that groundwater
beneath the Phase 2A sites occurs between approximately 5.0 and 7.5 feet bgs (Figure 2-4). Groundwater
gradients generally ranged between 0.002 and 0.004 foot/foot across the sites. The overall groundwater flow
direction was to the west and southwest; however, a groundwater high was located beneath Site 4.
Groundwater appears to flow radially from this site outward, north to the Oakland Estuary and west and

southwest to the bay.

23 GROUNDWATER QUALITY

Total dissolved solids (TDS) is a water quality parameter that is often employed to assess the suitability
of groundwater for various uses. Groundwater can be classified as fresh, brackish, or saline based on TDS
and/or specific conductivity values (Table 2-1). TDS measurements from 27 of 31 groundwater wells sampled
by Canonie on November 8, 1990 are presented in Table 2-2 and shown on Figure 2-5. Currently, the
California State Water Resources Control Board (SWRCB) classifies water with a TDS of less than 3,000
milligrams per liter (mg/L) as "potentially suitable for municipal or domestic water supply" (SWRCB, 1988a).
The values ranged from a low of 320 mg/L to a high of 22,300 mg/L; 23 wells reported TDS values below
3,000 mg/L.
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TABLE 2-1

CLASSIFICATION OF WATER BY TDS AND SPECIFIC CONDUCTANCE

Classification Total Dissolved Solids (a) Specific Conductance (b)
(mg/L) (umhos/cm)

Fresh Water 0-3,000 0 - {3,900-5,400]

Brackish Water 3,000-10,000 (3,900-5,400) - [13,000-18,000]

Saline Water 10,000-100,000 {13,000-18,000] - (130,000-180,000]

Brine More than 100,000 More than [130,000-180,000]

Notes: a - Total Dissolved Solids from the California SWRCB (1988a) and Freeze and Cherry (1979

mg/L = Milligrams per liter

b-[ ]=Conductance varies by anion and temperature so conversion from TDS is inexact.
Range is specific conductance multiplied by (.55 to .75) = TDS.

umbos/cm = Micromhos per centimeter

Conversion of Specific Conductance to TDS from Driscoll, 1987.



WATER QUALITY DATA FOR SHALLOW GROUNDWATER MONITORING WELLS

TABLE 2-2

(Sheet 1 of 2)

Site Number Specific pH Total TDS Hardness Total Organic Anions
Well Date Conductance Alkalinity Carbon Chioride Fluoride Nitrate  Sulfate
Number  Sampled (micromhos/cm) (mg/L-CaCO3) (mg/L)  (mg/L-CaCQ3) (mg/L) (mg/L) (mg/L) (mg/LasN) (mg/L)
Site 3
MW97-1 8/30/90 11,300 74 1550 6440 920 53.8 NA NA NA NA
MW97-2 8/3190 36,000 6.8 2430 22300 4050 79.5 NA NA NA NA
MW97-3 10/18/90 2,000 7.1 410 1280 614 11 NA NA NA NA
Site 4
MW360-1  7/1190 3,950 73 1000 3180 398 273 546 NA NA 175
MW360-2  7/1190 1,210 7.3 390 980 466 24.5 125 NA NA 47
MW360-3  7/10/90 1,590 74 732 1510 483 38.8 54 NA NA 72
MW360-4 8/3/90 1,140 7.6 340 1110 627 14.1 125 NA NA 83
Site 7
MW547-1 8/1/90 930 74 NA NA 310 18.9 NA NA NA NA
MW547-2  8/8090 810 74 NA NA 509 37.8 NA NA NA NA
MWw547-3  8/1/90 980 7.5 NA NA 250 15.6 NA NA NA NA
MW5474 8/6/90 NA NA NA NA NA 238 NA NA NA NA -
MW547-5 8/6/90 1,130 7.2 NA NA 568 21.7 NA NA NA NA
MW547-5A  8/6/90 1,260 7.7 NA NA 310 NA NA NA NA NA
Site 9
MW410-1 8121090 1,560 7.8 220 990 244 4.7 382 NA NA 15
MW410-2  8/22/90 1,020 7.7 470 660 290 12 28 NA NA 43
MwW410-3  8/21/90 1,070 74 450 846 475 7.2 42 NA NA 140
MW4104 872290 380 84 160 320 250 7.8 13 NA NA 18



TABLE 2-2

WATER QUALITY DATA FOR SHALLOW GROUNDWATER MONITORING WELLS

(Sheet 2 of 2)
Site Number Specific pH Total TDS Hardness  Total Organic Anions
Well Date Conductance Alkalinity Carbon Chloride Fluoride Nitrate Sulfate
Number  Sampled (micromhos/cm) (mg/L-CaC0O3) (mg/L)  (mg/L-CaCO3) (mg/L) (mg/L)  (mg/L) (mg/l.as N) (mg/L)
Site 10
MWS530-1 812390 1,050 8.3 410 970 NA 229 73 NA NA 16
MW530-2  8/23/90 1,880 6.7 680 1370 NA 95 71 NA NA 195
MW530-3 872490 900 1.6 NA 610 498 28.3 63 NA NA 25
Site 13
MW-1 10/15/90 2,580 7 NA 1820 NA 67.6 NA NA NA NA
MWOR-1 8/24/90 4,020 6.8 NA 3160 NA 213 NA NA NA NA
MWOR-2 8712790 2,320 78 NA 1380 NA 23.2 NA NA NA NA
MWOR-3 82790 1,410 74 NA 880 NA 15.1 NA NA NA NA
MWOR4 82790 470 6.7 NA 620 NA 1.5 NA NA NA NA
MWOR-5  8/28/90 540 7.2 NA 780 NA 10 NA NA NA NA
Site 16
MWC2-1 872990 810 84 240 780 211 10.3 47 NA NA 39
MWC2-2  10/18/90 700 . 78 240 460 321 9.7 28 NA NA 54
MWC2-3 8/30/90 290 84 110 350 260 10.7 9.1 NA NA 20
Site 19 v
MWDI13-1 10/1890 1,590 13 <5.00 113 1360 27 870 NA NA 52
MWDI13-2 819090 570 1.7 <5.00 14 440 71 280 NA NA 33
MWDI13-3 10/18/90 620 9.7 <5.00 129 480 NA 220 NA NA 68
MWDI134 10/1790 1,410 12 98 101 770 NA 450 NA NA 129

TDS = Total Dissolved Solids
NA = Not Analyzed

pH and Specific Conduclance are field measurements. Reported precision is subject 10 varying measurement techniques.
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3.0 CRITERIA FOR PRELIMINARY DATA EVALUATION

This section provides a discussion of several issues related to the evaluation of analytical data generated
for the Phases 1 and 2A investigations performed by Canonie. It should be recognized that this is a data
summary report, and that interpretations will be presented in the Phases 7 and 8 comprehensive RI report to be

prepared for NAS Alameda.
31 ANALYTICAL DATA QUALITY CONSIDERATIONS

When reviewing the analytical data presented herein, it is important to consider the limitations of these
data. Limitations of any data are identified through review of the quality control (QC) data provided by the
laboratory. Such QC data are analytical results of the field QC samples (such as field duplicates, trip blanks,
and equipment rinsate samples from equipment decontamination activities), analytical results of laboratory QC
samples (such as method blanks, standards of known concentrations (surrogates), matrix spikes, and matrix
spike duplicates), and other laboratory QC parameters (such as calibration curves, surrogate percent recoveries,
matrix and matrix spike duplicate recoveries, and relative percent differences). In general, the QC assessment A
uses the data quality objectives (DQO) expressed as precision, accuracy, representativeness, completeness, and

comparability (PARCC) that are based on EPA procedures.

During the preparation of this report, the PRC team determined that the following QC information was

not included in the data packages provided by Canonie.

. Initial and continuing calibration curves for chemical analyses were not included in the data
packages.

. Batch QC samples such as method blanks and laboratory control samples are not always found
within the data packages.

| The PRC team has attempted to obtain the QC information from Canonie. At present, this QC
information has not been obtained for data validation, and it may not be recoverable. As a result, data
presented in this report are used only for qualitative assessment of the chemicals present in surface soil,
subsurface soil, and groundwater at these ten Phases 1 and 2A sites, and for identification of the need for
additional activities, such as drilling and sampling, at this stage of the investigation. At present, the Navy is
still evaluating optioas to retrieve as much as possible of the required QC information to complete the data

validation process.
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3.2 EVALUATION OF DATA FOR SOILS

This section presents a set of preliminary comparison levels developed for the qualitative assessment of
the Phases 1 and 2A soil data collected by Canonie. These levels are intended for comparing the Phases 1 and
2A data to identify whether the soils at each site pose a significant concern to the environment. These levels
were not generated for setting the remediation goals for NAS Alameda. The significance of the chemicals found
in soils at these ten sites will be evaluated in detail during the baseline risk assessment to be performed during
the comprehensive RI/FS work (Phases 7 and 8). The need for remediation and the remediation goals will be
developed based on the potential exposure pathway and the results of the baseline risk assessment for NAS
Alameda. The baseline risk assessment will consider all data and take into account both environmental and

human receptors. Details of the preliminary comparison levels and rationale are presented below.

. Volatile Organic Chemicals (VOCs) and Semivolatile Organic Chemicals (SVOCs). The
preliminary levels for VOCs and SVOCs have been set as total VOCs of 1 milligram per
kilogram (mg/kg) and total SVOCs of 10 mg/kg, respectively. These levels have been applied
by the Regional Water Quality Control Board (RWQCB) as the remediation goals in vadose
zone soil for sites in the Bay Area where groundwater is considered as potable drinking water
supply. If results of the future groundwater sampling conclude that groundwater at NAS
Alameda is not considered as potable drinking water, the remediation goals for VOCs and
SVOCs could likely be higher than these levels. Therefore, these levels are believed to be
conservative and appropriate to be used for this qualitative assessment of the Phases 1 and 2A
data.

. Total Recoverable Petroleum Hydrocarbons (TRPH), QOil and Grease, and Total
Petroleum Hydrocarbons (TPH) as Diesel. The preliminary comparison level for TRPH is
set as 100 mg/kg. In general, petroleum hydrocarbons used at NAS Alameda are fuel
products and are released to the soil through tank leaks or spiils. The California SWRCB
Leaking Underground Fuel Tank (LUFT) Field Manual, October 18, 1989 (SWRCB, 1989)
provides a procedure to estimate the maximum allowable TPH in soils. In general, the
maximum allowable levels are 10 mg/kg to 1,000 mg/kg for gasoline, and 100 mg/kg to
10,000 mg/kg for diesel in soils. According to the Navy, the fuel products stored at NAS
Alameda are aviation fuel products, which are heavier than gasoline. Therefore, the
preliminary comparison level of 100 mg/kg for TRPH based on TPH as diesel is selected for
this qualitative assessment. No regulatory standards have been identified for oil and grease;
therefore, for the purpose of this qualitative assessment, the 100 mg/kg level will be used for
oil and grease as well. These comparison levels are not considered as the final remediation
goal; the final level will be established during the RI/FS process.

. Pesticides and Polychlorinated Biphenyls (PCBs). The preliminary comparison levels of
individual pesticides and PCBs are both 1 mg/kg. These levels are generally considered by the
EPA as levels that may trigger additional investigation at any site (U.S. EPA, 1990b).

. Metals. Because metals are naturally occurring in the environment, it is important to establish
site-specific background metals concentrations in soils in order to evaluate whether surface and
subsurface soils have been impacted by metals that are a result of past industrial activities.
Background sample collection and an evaluation of background levels of metals in soils were
conducted during the Phases 2B, 3, 5, and 6 investigations (PRC/JMM, 1992¢,d). Samples
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were collected at locations where there was no known history of chemical uses or operations.
Two sets of background samples were collected, one for Sites 1 and 2, are located on the west
side of the base, and one for the remaining Phases 1 and 2A sites, on the east side of the base.
A statistical analysis was performed to estimate the background metals concentrations at the 95
percent/95 percent statistical tolerance interval for these two areas.

Results of the metals analyses by Canonie for each site were compared with two reference
levels. The primary reference levels are the 95 percent/95 percent statistical tolerance interval
of metals concentrations in the background samples collected at NAS Alameda. The secondary
reference levels are concentrations found in typical soils in the United States (U.S.) as
presented by Dragun (1988). The background metal statistical tolerance intervals for NAS
Alameda are presented in Table 3-1, and concentrations of metals in typical soils in the U.S.
are listed in Table 3-2.

The 95 percent/95 percent statistical tolerance interval is the range within which 95 percent of
the samples collected in an area are expected to fall 95 percent of the time. Samples with
concentrations outside of this range may be below or above background concentrations. The
lower and upper limits of the 95 percent/95 percent statistical tolerance interval were
calculated by subtracting and adding the standard deviation of metals concentrations in the
background samples collected at NAS Alameda multiplied by a statistical tolerance factor (K)
to the mean. K is a variable dependent on the proportion of the population being included in
the tolerance interval (95 percent), the probability of inclusion in the interval (95 percent), and
the number of samples on which the standard deviation is based (Taylor, 1990). A thorough
discussion of the evaluation of background concentrations in soil is presented in the
background data summary report (PRC/JMM, 1992c) and the Phases 5 and 6 SWAT report
(PRC/Montgomery Watson, 1993c).

33 EVALUATION OF DATA FOR GROUNDWATER

This section presents a set of preliminary comparison levels developed for the qualitative assessment of
the Phases 1 and 2A groundwater data collected by Canonie. These levels are intended for comparing the
results of the Phases 1 and 2A data to identify whether the groundwater at each site poses an impact to the
environment. The levels are not intended for setting the remediation goals for NAS Alameda. The significance
of the chemicals found in groundwater at these ten sites will be evaluated in detail during the baseline risk
assessment to be performed during the comprehensive RI/FS work (Phases 7 and 8). The need for remediation
and the remediation goals will be based on the potential exposure pathway and the results of the baseline risk

assessment for NAS Alameda. Details of the preliminary comparison levels and rationale are presented below.

. VOCs, SVOCs, TRPH, and Pesticides and PCBs. Unlike metals that are naturally
occurring in the environment, most of the organic compounds detected in groundwater at the
sites are reasonably associated with past industrial activities. Detections of these organic
compounds may indicate that impact to the groundwater quality has occurred. However,
because only one round of groundwater sampling was performed during the Phases 1 and 2A
investigations, the significance of the data could not be addressed at this time.



Metals. Because metals occur naturally in the environment, it is important to establish site-
specific background concentrations for metals in groundwater to evaluate whether groundwater
has been impacted by metals as a result of past industrial activities. Background sample
collection and an evaluation of background levels of metals in groundwater were conducted
during the Phases 2B, 3, 5, and 6 investigations (PRC/JMM, 1992a,d). A statistical analysis
was performed to estimate the background concentrations of metals at the 95 percent/95
percent statistical tolerance interval, as discussed in Section 3.2 for soils.

Results of the metals analyses by Canonie for each site were compared with two reference
levels. The primary reference levels are the 95 percent/95 percent statistical tolerance interval
of metal concentrations in the background samples collected at NAS Alameda, whereas the
secondary reference levels are concentrations found in typical groundwater in the U.S.
presented by Dragun (1988). The background metals statistical tolerance intervals for the
groundwater in NAS Alameda are presented in Table 3-3, and concentrations of metals in
typical groundwater in the U.S. are listed in Table 3-4.
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TABLE 3-1

NAS ALAMEDA - BACKGROUND BORINGS
STATISTICAL ANALYSIS OF METALS RESULTS FOR SOIL SAMPLES
(Sheet 1 of 2)

95%/95% Statistical Tolerance Interval 2

Average Standard  Statistical Lower Limit (mg/kg) b Upper Limit (mg/kg)
Concentration Deviation Tolerance
Factor

For Sites 1 and 2

Aluminum 4340 1790 283 0 9460
Antimony 1.2 04 2.83 0.2 2.3
Arsenic 3.99 393 283 0 15.1
Barium 38.0 226 2.83 0 102
Beryllium 041 0.39 283 0 1.51
Cadmium ' 0.37 0.57 2383 0 1.97
Chromium 304 124 283 0 654
Cobalt 1.3 10.7 283 0 375
Copper 8.17 4.09 283 0 19.7
Lead 8.49 8.24 283 0 31.8
Mercury 0.04 0.02 283 0 0.09
Nickel 283 13.1 283 0 65.5
Selenium 0.30 0.34 283 0 1.26
Silver 045 0.28 2.83 0 1.24
Thallium 0.1 0.04 283 0 0.21
Vanadium 17.7 4.65 283 4.53 30.8

Zinc 21.1 7.28 2.83 0.53 41.8




TABLE 3-1

NAS ALAMEDA - BACKGROUND BORINGS
STATISTICAL ANALYSIS OF METALS RESULTS FOR SOIL SAMPLES

(Sheet 2 of 2)
95%/95% Statistical Tolerance Interval
Average Standard  Statistical Lower Limit (mg/kg) Upper Limit (mg/kg)
Concentration Deviation Tolerance
Factor

For Sites Excluding Sites 1 and 2

Aluminum 7590 3950 2.87 0 18900
Antimony 4.34 043 2.87 3.10 5.58
Arsenic 2.15 0.92 287 0 4.80
Barnium 509 20.8 287 0 m
Beryllium 0.38 0.17 287 0 0.87
Cadmium 0.48 0.10 2.87 0.19 0.76
Calcium 3280 1210 287 0 6740
Chromium 345 104 287 4.59 64.3
Cobalt 4.66 2.16 2.87 0 109
Copper 108 7.74 287 0 330
Iron 12500 5420 287 0 28000
Lead 15.8 15.8 287 0 61.1
Magnesium 3290 1860 287 0 8610
Manganese 160 79.8 287 0 390
Mercury 0.08 0.15 287 0 0.50
Nickel 28.1 103 287 0 51.6
Potassium 1070 459 2.87 0 2390
Selenium 0.29 0.27 2.87 0 1.07
Silver 0.56 0.06 287 0.39 0.73
Sodium 475 264 2.87 0 1230
Thallium 0.19 0.02 287 0.13 0.25
Vanadium 284 109 2.87 0 59.7
Zinc 53.2 71.0 2.87 0 257

Source: PRC/IMM, 1992c; PRC/IMM, 1992d
a Tolerance Interval = Average * (Standard Deviation x Statistical Tolerance Factor) (Taylor, 1990)
b Negative concentrations are rounded 10 zero.



TABLE 3-2

NATIVE SOIL CONCENTRATIONS OF VARIOUS ELEMENTS

Typical Range Extreme Range
Elements (mg/kg) (mg/kg)
Aluminum 10,000 - 300,000 -
Antimony 0.6-10 -
Arsenic 1.0-4.0 0.1 - 500
Barium 100 - 3,500 10 - 10,000
Beryllium 0.1-40 0.1-100
Cadmium 0.01-7 0.01 - 45
Calcium 100 - 400,000 -
Chromium 5-3,000 0.5 - 10,000
Cobalt 1-40 0.01 - 500
Copper 2-100 0.1 - 14,000
Iron 7,000 - 550,000 -
Lead 2 -200 0.1 - 3,000
Magnesium 600 - 6,000 -
Manganese 100 - 4,000 1.0 - 70,000
Mercury 0.01 - 0.08 -
Molybdenum 0.2-5 0.1 - 400
Nickel 5.0 - 1,000 0.8 - 6,200
Potassium 400 - 30,000 -
Selenium 0.1-2 0.01 - 400
Silver 0.1-5 0.1-50
Sodium 750 --7,500 400 - 30,000
Thallium 0.1-12 -
Titanium 1,000 - 10,000 400 - > 10,000
Vanadium 20 - 500 1- 1,000
Zinc 10 - 300 3 - 10,000

Source: Dragun, 1988



TABLE 3-3

NAS ALAMEDA - BACKGROUND BORINGS

STATISTICAL ANALYSIS OF METALS RESULTS FOR GROUNDWATER SAMPLES

95%/95% Statistical Tolerance Interval 2

Average Standard Statistical Lower Limit (ug/L) b Upper Limit (ug/L)
Concentration  Deviation Tolerance
Factor

Aluminum 299 19.2 6.37 0 152
Antimony 235 9.6 6.37 0 84.5
Arsenic 47 5.0 6.37 0 36.3
Barium 245 292 6.37 0 2100
Beryllium 13 0 6.37 13 1.3
Cadmium 20 0 6.37 20 20
Calcium 83500 39600 6.37 0 336000
Chromium 32 0 6.37 3.2 3.2
Cobalt 8.6 0 6.37 8.6 8.6
Copper 38 3.8 6.37 0 213
Iron 1110 1270 6.37 0 9200
Lead 1.0 0 6.37 1.0 10
Magnesium 111000 148000 6.37 0 1050000
Manganese 892 682 6.37 0 5240
Mercury 0.1 0 6.37 0.1 0.1
Nickel 6.6 0 6.37 6.6 6.6
Potassium 40200 42200 6.37 0 309000
Selenium 1.0 0 6.37 10 1.0
Silver 24 0 6.37 24 24
Sodium 235000 336000 6.37 _ 0 2380000
Thallium 09 0 6.37 09 09
Vanadium 109 94 6.37 0 70.7
Zinc 4.0 34 6.37 0 25.7

Source: PRC/IMM, 1992¢
2  Tolerance Interval = Average + (Standard Deviation x Statistical Tolerance Factor) (Taylor, 1990)
b Negative concentrations are rounded to zero.



TABLE 34

NATURAL CONCENTRATIONS OF VARIOUS ELEMENTS IN GROUNDWATER

Typical Range Extreme Value

Elements (mg/L) (mg/L)
Aluminum <.005-1 -
Antimony - --
Arsenic <.001 - .03 4.0
Barium .01-.5 --
Beryllium <.01 --
Cadmium <.001 -
Calcium 1.0 - 150*, <500° 95,000°
Chromium <.001 - .005 -
Cobalt <.01 -
Copper <.001 - .03 -
Iron .01-10 > 1,000
Lead .1-50 70.0
Magnesium 1-50, <400 52,000°
Manganese <.001 -1 10
Mercury <.001 -
Molybdenum <.001 - .03 10
Nickel <.01-.05 -
Potassium 1-10 25,000
Selenium .001 - .01 -
Silver <.005 -
Sodium 0.5 - 120*, 1,000 120,000°
Thallium - -
Titanium <.001 - .15 -
Vanadium <.001 - .01 .07
Zinc <.01-2 ' --

Source: Dragun, 1988

* in relatively humid regions
® in relatively dry regions

¢ in brine




in 1990.

respectively).

4.0 PHASES 1 AND 2A INVESTIGATIONS DESCRIPTION AND METHODS

As previously mentioned (Section 1), Phases 1 and 2A field investigations were carried out by Canonie

L] L] L] . [ ) L] . L[] [ ) [ ]

The following ten sites were studied during these two phases of work:

Site 1 - 1943 - 1956 Disposal Area

Site 2 - West Beach Landfill

Site 3 - Area 97 - Abandoned Fuel Storage Area

Site 4 - Building 360 - Aircraft Engine Facility

Site 7C - Building 547 - Service Station

Site 9 - Building 9 - Paint Stripping

Site 10B - Building 530 - Missile Rework Operations
Site 13 - Former Oil Refinery

Site 16 - CANS C-2 Area

Site 19 - Yard D-13 - Hazardous Waste Storage Area

The purpose of the investigations was to determine whether soil and groundwater have been impacted
by chemicals of concern at these ten sites within NAS Alameda. Methods used in the field portions of the
investigations are described in the Phases 1 and 2A Sampling Plans and the Quality Assurance Project Plan
(QAPP)-Quality Assurance/Quality Control Plan (QA/QCP) prepared by Canonie (1990b, 1990c, and 1990d,

According to a February 7, 1991 letter from Canonie to the Department of the Navy, Western Division
(WESTDIV), some changes to the above-mentioned sampling plans, QAPP, and QA/QCP were required during

the course of the field investigations. The changes consisted of the following:

The DTSC lowered field QA/QC sample requirements from 10 percent to 5 perceat for
replicates, sample blanks, and blind samples.

NAS Alameda did not allow the collection of previously approved samples on or adjacent to
the newly repaired runways (inferred to impact Sites 1 and 2).

At Building 360 (Site 4) site conditions were different from those described in the sampling
plan (the differences are not stated in the letter),

Herbicide analyses were added to the list of authorized analytes for some sites.

Radium-226 and Radium-228 were analyzed instead of Uranium-226 and Uranium-228, as
stated in the sampling plan.



4.1 FOCUS OF INVESTIGATION

The focus of the investigations varied according to activities historically performed at each site. At the
majority of the sites, the investigation focused on the sanitary, industrial, and storm sewers as potential conduits
for chemicals to enter the soil and/or groundwater. Borings were situated as closely as possible to sewer lines,
with particular emphasis at junction locations. Where appropriate (based on a review of past activities),
potentially impacted surface areas (e.g., burn areas, wash pads) and other potential subsurface conduits (e.g.,
underground storage tanks, sumps) were investigated. Background records searches and personal interviews
were conducted by E&E as part of the IAS and by Canonie as part of work plan preparation (E&E, 1983;
Canonie, 1990c,d). Details of the rationale for identifying sampling locations are discussed in Canonie’s
sampling plan (1990c,d).

4.2 CHEMICAL ANALYSES

The suite of chemical analyses performed on soil and groundwater samples varied according to past and
ongoing activities at each site. Analyses were selected on the basis of known or suspected possible discharges
to the sewer systems and known or suspected possible releases to the surface soils. Rationale for selection of
chemical analyses is presented in the Canonie work plans (Canonie, 1990c,d). Tables 4-1 and 4-2 summarize
the types of chemical analyses and laboratory methods performed on surface and subsurface soil samples and
groundwater samples at each site. As indicated in Tables 4-1 and 4-2, surface samples were not analyzed for
volatile constituents. This analysis was omitted because volatile constituents are not generally present in surface
soils. At each boring, soil samples were collected at 1- to 1.5-foot intervals for chemical analyses. The types
of analyses conducted on each soil sampling interval and each groundwater sample is presented in the individual
site discussions (Sections S through 14). Table 4-3 preseats a complete list of compounds detectable by each
analysis. Data tables preseated in Sections 5 through 14 inciude the analytical results for those compounds
detected in site samples.
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TABLE 4-1

SITE-SPECIFIC LABORATORY ANALYSES FOR SOIL

Pest/ Total
Site ' VOC SVOC PCB TRPH Metals Cyanide Radiation EDB Herb. Asbestos TOC
1 Surface X X X X X
Subsurface X X X X X X X
2 Subsurface X X X X X X X
3 Surface X X X X
Subsurface X X X X X X
4 Surface X X X X
Subsurface X X X X X
7C  Surface X X X X X
Subsurface X X X X X X X
9 Surface X X X
Subsurface X X X X
10B  Surface X X X
Subsurface X X X X X
13  Surface X X ) X X
Subsurface X X X X X X
16  Surface X X X X X X
Subsurface X X X X X X
19  Surface X X X X X
Subsurface X X X X X X X

Note: Refer to Table 4-2 for analytical acronyms.



TABLE 4-2

SITE-SPECIFIC LABORATORY ANALYSES FOR GROUNDWATER

Pest/ Total General oiv
Site VOC SVOC PCB TRPH Mglals Cyanide EDB Minerals Grease Misc
3 X X X X X X
4 X X X X X X X
7C X X X X X X X
9 X X X X X
10B X X X X . X X X
13 X X X X X X
16 X X X X X X X X
19 X X X X X X X X X

VOC - Volatile Organic Compounds

SVOC - Semivolatile Organic Compounds -

PCB - Polychlorinated Biphenyl

TRPH - Total Recoverable Petroleum Hydrocarbons
EDB - Ethylene dibromide

Herb - Herbicides

TOC - Total Organic Carbon



TABLE 43

(Sheet 1 0f 2)

DETECTABLE ANALYTES PER ANALYTICAL METHOD

Vo& SVOCs estic s ‘Carbamate/Urea Herbicides Metals Dioxin/Furan
Pesticides
1.1,1-Trichlorocthane PAHs Pesticides Diuron 245 T Aluminum  Tetrachlorodibenzofuran
1,1,2,2-Tewrachlorocthane  2,4-Dimethylphenol 4,4-DDD Monuron 24,5-TP/Silvex Antimony  Pentachlorodibenzofuran
1.1,2-Trichloroethane 2-Mecthylnaphthalene 4,4-DDE 24-D Arscenic Hexachlorodibenzofuran
1,1-Dichlorocthane 2-Methylphenol 4,4-DDT 24-DB Barium Heptachlorodibenzofuran
1.1-Dichlorocthylene 4-Methylphenol Aldrin Dalapon Beryllium  Octachlorodibenzofuran
1,2-Dichlorocthane Acenaphthene Dieldrin Dicamba (Banvel) Cadmium Tetrachlorodibenzo-p-dioxin
1.2-Dichloropropane Acenaphthylenc Endosulfan | Dichloroprop Calcium Pentachlorodibenzo-p-dioxin
2-Hexanone Anthracene Endosulfan 11 Dinoseb Chromium  Hexachlorodibenzo-p-dioxin
Acclone Benzo(a)Anthracenc Endosulfan Sulfate Cobalt Heprachlorodibenzo-p-dioxin
Benzene Benzo(a)Pyrene Endrin Copper Ocrachlorodibenzo-p-dioxin
Bromodichloromethane  °~ Benzo(b)Fluoranthene Endrin ketone Iron
Bromoform Benzo(g h.i)Perylene Heptachlor Lead
Bromomethanc Benzo(k)Fluoranthene Heptachlor Epoxide - Magnesium
Carbon Disulfide Chrysenc MCPA Manganese
Carbon Tetrachloride Dibenzo(a h)Anthracene MCPP Mercury
Chlorobenzene Fluoranthene Methoxychlor Nickel
Chlorocthane Fluorene Toxaphene Potassium
Chlaroform Indeno(1,2.3-cd)Pyrene alpha-BHC Selenium
Chloromethanc Naphthalene alpha-Chlordane Silver
Cis-13-Dichloropropenc Phenanthrene beta-BHC Sodium
Dibromochloromethane Phenol delta-BHC - Thallium
Ethylbenzene Pyrene gamma-BHC (Lindane) Vanadium
Methyl Ethyl Ketone Phthalates gamma-Chlordane Zinc
Methy! Isobutyl Ketone Bis(2-Ethylhexyl)Phthalate PCBs
Mecthylene Chloride Butylbenzylphthalate Aroclor-1016
Styrene Di-n-Butyl Phthalate Aroclor-1221
Tetrachlorocthene Di-n-Octyl Phihalate Aroclor-1232
Toluene Dicthyl Phthalate Aroclor-1242
Trans-1,2-Dichlorocthene  Dimethyl Phthalate Aroclor-1248
Trans-1.3-Dichloropropenc  Other SVOCs Aroclor-1254
Trichlorocthene 1,2.4-Trichlorobenzenc Aroclor-1260
Vinyl Acctate 1,2-Dichlorobenzene
Vinyl Chloride 1,3-Dichlorobenzene
Xylene 1,4-Dichlorobenzenc

2,4,5-Trichlorophenol
2,4.6-Trichlorophenol
2.4-Dichlorophenol



TABLE 4-3

DETECTABLE ANALYTES PER ANALYTICAL METHOD

(Sheet 20f 2)
Vois “SVOCs Pesticides/PCBs “Carbamate/Urea  Herbicides Metals Dioxin/Furan
Pesticides
2.4-Dinivophenol

2.4-Dinitrotoluenc
2,6-Diniwotolucne
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-Dinitrophenot
2-Nitroaniline

2-Nitrophenol
3.3-Dichlorobenzidine
3-Niwoaniline
4-Bromophenyl Pheny) Ether
4-Chloro-3-Mecthylphenol
4-Chloroaniline
4-Chiorophenylphenyl Ether
4-Nitroaniline

4-Niwophenol

Benzoic Acid

Benzyl Alcohol
Bis(2-Chloroisopropyl) Ether
Bis(2-Chlorocthoxy) Methane
Bis(2-Chloroethyl) Ether
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachlorocthane
Isophorone
N-Nitrosodi-N-Propylamine
N-Nitrosodiphenylamine
Nitrobenzene
Pentachlorophenol

VOC -Volatile Organic Compound

SVOC - Semivolatile Organic Compound

PAH - Polycyclic Aromatic Hydrocarbon

Pesticides/PCBs - Pesticides and Polychlorinaied Biphenyls



5.0 SITE 1 - 1943-1956 DISPOSAL AREA
5.1 INTRODUCTION

This section summarizes the preliminary phase of the field investigation conducted at Site 1 by Canonie
in 1990 as part of the SWAT investigation mandated by the RWQCB in June 1987. A second, and more
extensive, phase of the field investigation for the SWAT report was subsequently conducted at Sites 1 and 2 in
1991 by the PRC team. During the 1991 investigation, the PRC team installed 25 groundwater monitoring
wells, collected soil samples for geotechnical and chemical analyses, sampled the monitoring wells, conducted
surface geophysics, performed aquifer tests at each groundwater well and conducted a tidal influence study from
the groundwater monitoring wells instailed at Site 1. The data from the second phase was presented in a
SWAT report prepared by the PRC team and submitted to the DTSC in September 1992,

The initial intent was to include the data obtained in the Canonie investigation in the SWAT report.
Because the Canonie analytical data were not available at the time the SWAT report was completed, only
subsurface geologic data generated by the Canonie investigation was incorporated in the SWAT report. This
section presents only the results of the chemical analyses performed by Canonie. A comprehensive presentation
of the history of fill and disposal operations, geologic/hydrogeologic conditions, and tidal influences, is
discussed in the PRC team report titled "Solid Waste Water Quality Assessment Test (SWAT) Report, RI/FS
Phases § and 6, Draft Final," dated September 1992 (PRC/Montgomery Watson, 1993c).

52 SITE DESCRIPTION AND BACKGROUND

Site 1, the 1943-1956 Disposal Area (Initial Assessment Study - Site 2) was a landfill that operated
from 1943 until 1956. During its years of operation, Site 1 was the base’s main site for waste disposal, and the
site reportedly received all waste generated at NAS Alameda except liquid waste, which was discharged directly
to the Seaplane Lagoon (E&E, 1983). Site 1 is located in the extreme northwestern corner of NAS Alameda
(Figure 5-1).

Canonie reported Site 1 to be approximately 120 acres (Canonie, 1990d). Aerial photographs obtained
from Pacific Aerial Surveys indicate that the portion of Site 1 used for landfill operations may be as small as 12
acres. The photographic evidence also suggests that approximately 15 acres were used for the storage of
construction and military materials. Details of the photographic investigation are found in the SWAT report
(PRC/Montgomery Watson, 1993c).



Although the exact quantity of waste disposed at this site is not known, E&E estimated that a total of
15,000 to 200,000 tons of solid waste have been disposed of at Site 1 (Canonie, 1990d). According to Canonie,
wastes known to have been buried at the site include old aircraft engines, kitchen scraps and garbage from ships
in port, cables, scrap metal, waste oil, waste paint, waste solvents, cleaning compounds, construction debris,

and low-level radiological material.

Historic maps, nautical charts, and aerial photographs indicate that the area that is now Site 1 was
covered by the waters of San Francisco Bay until the early 1940s. The 1942 U.S. Coast and Geodetic Survey
(USCGS) nautical chart titled "San Francisco Bay, Candlestick Point to Angel Island" shows that, with the
exception of the railroad spur along the northern edge, the area now occupied by Site 1 was under 2 to 20 feet
of water (USCGS, 1942). Hydraulic filling of this area occurred between the time the 1942 chart was surveyed
and the end of 1943. An oblique aerial photograph taken in May 1940 indicates that the hydraulic fill to the
east of Site 1 was deposited in linear east-west trending rows from north to south. By September 1940,
construction of NAS Alameda was well underway to the east of the present-day runway area (Pacific Aerial
Surveys, 1947).

Waste disposal activities reportedly began at Site 1 in 1943. The disposal method at the site consisted
of digging trenches in the hydraulic fill to the water table, filling the trenches with waste, and compacting the
material with a bulldozer. Cover material was applied to the compacted wastes on an irregular basis.
Combustion of waste drums occurred often during bulldozing operations, suggesting that flammable materials
were disposed in this area (E&E, 1983).

An aerial photograph from March 24, 1947, shows that disposal activities were underway in the
northern one-third of the site (Pacific Aerial Surveys, 1947). The southern two-thirds of the site appear to be
freshly filled in the 1947 photograph and no disposal activities are evident.

. Beginning in the early 1950s until 1954, the Navy Public Works Department employed open burning as
the primary disposal method. Materials received for disposal during this time were burned during the night at
the extreme northwest corner of the disposal area and the burnt residue was disposed into San Francisco Bay
during the day (E&E, 1983). Aerial photographs from August 14, 1953 and May 3, 1957, show that the
400-foot-long shoreline near the burning area was extended approximately 130 feet westward into San Francisco
Bay between these dates (Pacific Aerial Surveys, 1953 and 1957).

In 1952, the construction of Runway 13-31 and the extension of Runway 7-25 necessitated covering the

northern portion of Site 1. Spoils stockpiled during the dredging operations of the late 1940s were used as fill



for the 1952 runway development (E&E, 1983). By 1956 the entire Disposal Area was covered with fill, and

disposal activities were moved to the West Beach Landfill located immediately to the south.
5.3 CURRENT USE

Most of Site 1 has been paved and is part of the still-active Runways 13-31 and 7-25. Other current
uses of Site 1 include military storage and communication, as well as elements of the West Beach Fleet
Recreation Area (a skeet range, a target range, and a picnic area). Site personnel frequently use the Perimeter

Road, which traverses the perimeter of Site 1, as a running path.
54 PREVIOUS INVESTIGATIONS

According to the IAS conducted by E&E (1983), Naval contractors installed 14 wells in 1977 to assess
groundwater quality. The groundwater samples were analyzed for oil and grease, sulfides, iron, nitrogen as
nitrate, lead, total phosphorus, total nitrogen, and methane derivatives; according to the IAS report, only low

concentrations of these compounds were found.

Wahler Associates (Wahler) completed an investigation of Site 1 in late 1984 under the Naval
Assessment and Control of Installation Pollutants (NACIP) program. During the 1984 investigation, Wahler
installed five groundwater monitoring wells and collected one soil and one groundwater sample from each
monitoring well. According to Wahler’s 1985 report, the monitoring wells were installed within the hydraulic
fill along the western edge of Site 1. Each soil and groundwater sample was analyzed for purgeable
hydrocarbons, SVOCs, California Assessment Metals (CAM)-17 metals (antimony, arsenic, barium, beryllium,
cadmium, chromium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, silver, thallium, vanadium,
zinc), and radiation (gross alpha and gross beta) (Wahler, 1985).

Wahler presented the following conclusions and recommendations:

. Elevated concentrations of heavy metals (copper, lead, and zinc) and organic compounds were
found in soils near the western boundary of Site 1.

. The metals do not appear to be moving into groundwater, although elevated concentrations of
organic compounds, including chlorinated solvents not seen in the soil samples, were found in
the groundwater.

. The materials found in the soil and groundwater do not appear to pose an immediate threat to
human health or safety.



. The installation of a more thorough groundwater monitoring network is recommended to
further characterize the contamination found at the site.

5.5 CANONIE INVESTIGATION

During the initial phase of the SWAT investigation, Canonie collected 76 surface soil samples and
drilled two exploratory borings at Site 1. The surface soil samples were collected approximately 200 feet apart
across the site; the sample grid had to be adjusted somewhat to account for runways and other features where
soil could not be accessed. The surface samples were collected approximately 6 inches below ground surface
(bgs) and were analyzed for SVOCs, metals, pesticides and PCBs, and radionuclides; six of the surface samples
were analyzed for total recoverable hydrocarbons. A total of 25 subsurface soil samples were collected from
two borings drilled at the northern and northwestern borders of the site (Figure 5-1). Samples were submitted
for laboratory analysis for VOCs, SVOCs, metals, pesticides and PCBs, pH, total organic carbon (TOC), and
radionuclides as well as geotechnical tests. A summary of samples and laboratory analyses is presented in Table

5-1. No groundwater samples were collected at the site.
§.5.1 Site Geology/Hydrogeology

As previously mentioned, a detailed geologic and hydrogeologic discussion is presented in the Phases 5
and 6 SWAT and DSR (PRC/Montgomery Watson, 1993c). Therefore, only a brief summary of site conditions
encountered in the two borings drilled during the Canonie subsurface investigation are presented herein. Boring
logs for the two borings at Site 1 are presented in Appendix C. Nine geotechnical soil samples were collected
and analyzed. Hydraulic conductivity tests were performed on four saturated samples. Table 5-2 provides a
summary of the results; the complete geotechnical test results are presented in Appendix D.

Artificial fill consisting of sandy gravel, silty sand and clay was encountered to depths of 23 and 22
feet bgs in borings DA-1 and DA-2, respectively. The Holocene Bay Mud Unit underlies the fill and is 12 feet
thick in the two borings. It consists predominantly of silt, silty sand, and clay deposits with sand lenses and

layers.

As mentioned in Section 2.0, it is difficult to distinguish between alluvial and eolian (Merritt Sand)
deposits underlying the Bay Mud in the vicinity of Sites 1 and 2. Therefore, the sediments underlying the Bay
Mud and overlying the late Pleistocene estuarine deposits are referred to as the late Pleistocene/Holocene
alluvial/eolian deposits; in the two borings drilled at Site 1, these deposits were 43 feet thick. They consisted
predominantly of silty sand.

54



The late Pleistocene estuarine deposits consisting of silty clay and clay are found below the
alluvial/eolian deposits. The two Canonie borings were terminated approximately 5 feet into the clay of the late

Pleistocene estuarine deposits.

Groundwater was encountered at depths of 7 and 6 feet bgs in borings DA-1 and DA-2, respectively.
Groundwater measurements were not taken as part of the Canonie investigation. A detailed discussion of the

hydrogeologic setting beneath Site 1 is presented in the SWAT report (PRC/Montgomery Watson, 1993c).
5.5.2  Analytical Results - Surface Soil Sampling

A total of 76 surface soil samples were taken at Site 1; of these 76 samples, 71 were field samples and
5 were replicate samples. Samples DAR-1, DAR-2, DAR-3, and DAR-4 were replicates of surface samples
M5, G8, 12, and B3, respectively. The sampling locations were determined by using a grid pattern, shown on
Figure 5-1. Surface soil samples were analyzed for SVOCs, TRPH, pesticide and PCB compounds, metals, and

radionuclides.

5.5.2.1 Semivolatile Organic Compounds. Twelve SVOCs were detected in 29 of 76 surface soil
samples analyzed for SVOCs. These compounds are phenanthrene, di-n-butylphthalate, fluoranthene, pyrene,
benzo(a)anthracene, chrysene, bis(2-ethylhexyl)phthalate, benzo(b)fluoranthene, benzo(k)fluoranthene,
benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and benzo(g,h,i)perylene. Seven of the surface samples contained total
SVOCs concentrations above 10 mg/kg. These compounds are summarized in Table 5-4, and are shown on
Figure 5-2.

5.5.2.2 Total Recoverable Petroleum Hydrocarbons. Hydrocarbon compounds were detected in six
of six surface samples analyzed for TRPH. Table 5-5 lists the samples and Figure 5-3 shows the locations of
the six sample locations. All six surface samples contained levels of TRPH over 100 mg/kg.

5.5.2.3 Pesticides/PCBs. Three pesticides (4,4’-DDD [1,1-dichloro-2,2-bis(p-chlorophenyl)ethane],
4,4’-DDE [dichlorodiphenyidichloroethene], and 4,4’-DDT [dichlorodiphenyitrichloroethane]) and two PCBs
(Aroclor-1248 and Aroclor-1260) were detected in 24 of 75 surface soil samples analyzed for pesticides/PCBs.
The detections of these compounds are listed on Table 5-6 and shown on Figure 5-3. No surface soil samples
contained levels of pesticides above 1.0 mg/kg. Five soil samples contained PCBs at levels above 1 mg/kg.

5.5.2.4 Metals. The surface soil samples were analyzed for 23 metals. The results were compared to
the 95 percent/95 percent statistical tolerance interval presented for the Runway Area in the SWAT report and



to Native Soil Concentrations of Various Elements (Dragun, 1988). The estimated background ranges of metals
in soil are given in Table 3-1 and typical concentration ranges of metals occurring naturally in soil are given in
Table 3-2. Fifteen metals exceeded the 95 percent/95 percent upper limit in the surface samples -- aluminum,
antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, nickel, silver, thallium, vanadium, zinc,
and mercury. Table 5-7 lists the detected metals at Site 1. Forty-seven surface soil samples had one or more

metals that exceeded the upper limit of the tolerance interval.

All sample results fell within the expected range for native soils except for 28 samples, which are
discussed below. Eight metals were detected at concentrations above the expected range but within the extreme
range: arsenic, cadmium (four samples), cobalt, copper, lead, molybdenum, silver, and zinc. No extreme
range has been established for four other metals that were detected above the typical range; mercury was
detected in one sample, DA-1RO0 (0.5 foot), at 1 mg/kg, above the expected maximum of 0.08 mg/kg; this
sample was a duplicate of DA-1 (1.5 to 2 feet), in which mercury was detected at 0.75 mg/kg. Antimony was
detected in one sample at 12 mg/kg, slightly above the maximum of the expected range of 10 mg/kg.
Magnesium was detected in one sample at 6,500 mg/kg, slightly above the maximum of the expected range,
6,000 mg/kg. Thallium was detected in one sample at 14 mg/kg, slightly above the maximum of the expected
range of 12 mg/kg.

5.5.2.5 Radionuclides. A total of 73 surface soil samples were analyzed for radionuclides. Gross
alpha particles were detected at 71 sample locations, gross beta particles were detected at 73 sample locations,
and radium-226 and radium-228 were detected at 61 and 50 sample locations respectively. Detections are listed
in Table 5-8.

5.5.3 Analytical Results - Subsurface Sampling

A total of 25 soil samples were collected from the two deep borings, DA-1 and DA-2, at Site 1, seven
of which were duplicates. Subsurface soil samples were analyzed for VOCs, SVOCs, pesticide/PCB
compounds, metals, radionuclides, TOC and pH, and asbestos. Analytical results are summarized in Tables 5-3
through 5-8. Asbestos was not detected in Site 1 soil samples.

5.5.3.1 Volatile Organic Compounds. Six VOCs were detected in all eight of the samples analyzed
for VOCs. These six VOCs are methylene chloride, acetone, 2-butanone, 4-methyl-2-pentanone, toluene, and
ethylbenzene. These detections are summarized in Table 5-3. Figure 5-2 shows the locations and depths of the
samples with detected VOCs. No soil samples contained total VOCs above 1 mg/kg.



5.5.3.2 Semivolatile Organic Compounds. Seven subsurface samples were analyzed for SVOCs.
One sample of the three samples analyzed for SVOCs in boring DA-1 contained detectable concentrations of
SVOCs. These SVOCs are pyrene, benzo(b)fluoranthene, benzo(a)pyrene, and indeno(1,2,3-cd)pyrene; they are

summarized in Table 5-4 and shown on Figure 5-2.

5.5.3.3 Pesticides/PCBs. Two pesticides, 4,4’-DDE and 4,4’-DDT, were detected in one subsurface
soil sample. PCBs were not detected in any subsurface soil samples. The detections of these compounds are
listed in Table 5-6 and are shown on Figure 5-3. No pesticides were detected at concentrations above the 1

mg/kg level.,

5.5.3.4 Metals. Analytical results were compared to the 95 percent/95 percent statistical tolerance
interval presented for the Runway Area in the SWAT report and to the expected values of metals in native soils
(Dragun, 1988). Eleven metals were detected above the 95 percent/95 percent statistical tolerance interval
upper limit: aluminum, arsenic, bérium, cadmium, chromium, copper, lead, nickel, vanadium, zinc, and
mercury. One or more of these metals was detected in five of the seven subsamples analyzed for metals. The
detections of these metals are listed in Table 5-6. Five metals, arsenic, cadmium, copper, sodium, and zin.c,
were detected in two subsurface samples above the typical range but below the extreme range. Two elements
for which no extreme range has been established, magnesium in two samples and mercury in one sample, were

detected at concentrations above the typical range.

5.5.3.5 Radionuclides. Gross alpha particies and gross beta particles were detected in all ten of the
subsurface samples analyzed for radionuclides; radium 226 and radium 228 were detected in nine and five

subsurface samples, respectively, and they are listed in Table 5-8.

5.5.3.6 Total Organic Carbon and pH. Four subsurface samples were analyzed for TOC, two field
samples and two duplicates. Three surface and eight subsurface soil samples were analyzed for pH. Table 5-5
summarizes the TOC and pH data. TOC data are shown on Figure 5-3.

5.6 SUMMARY AND CONCLUSIONS

The purpose of the data summary report is to provide a qualitative assessment of the Canonie data to
identify whether sufficient information has been collected for the RI/FS evaluation. As discussed in Section 3,
QA/QC information is not available for the data validation; therefore, the data presented in this report have not
been validated under EPA Contract Laboratory Program (CLP) procedures.



A total of 101 surface and subsurface samples were collected by Canonie. Surface samples were
collected from a modified grid in the artificial fill, and samples from the fill, the Holocene Bay Mud Unit, and
the Merritt Sand unit were collected from two borings: DA-1, in the northwest corner of the site, and DA-2,
located near the northeast corner of the site. The borings were drilled to 90.0 and 92.0 feet, respectively.
VOCs, SVOCs, metals, pesticides/PCBs, radionuclides, and TRPH were detected in the Site 1 soil samples. In
addition, pH was measured in 11 samples and TOC was analyzed in four subsurface soil samples. No asbestos
was detected in the two soil samples analyzed for asbestos at Site 1. No groundwater samples were collected at

this site during the Canonie investigation.

Only subsurface soil samples collected from borings DA-1 and DA-2 were analyzed for VOCs.
Methylene chloride was detected at less than 32 micrograms per kilogram (ug/kg) in all eight samples analyzed
for VOCs; no other VOCs were detected in samples from DA-2. In samples from DA-1, five other VOCs were
each detected (at less than 57 ug/kg) once. The distribution of VOCs at this site (particularly methylene
chloride) suggest that one or more of the detected VOCs may be laboratory artifacts. No soil sample contained
total VOCs above the 1 mg/kg level.

The SVOCs, primarily polycyclic aromatic hydrocarbons (PAH) and phthalates, were detected in
surface soil samples along the southern and western edges of the site. In only one subsurface sample, from
DA-1, were SVOCs (four PAH) detected, possibly from natural sources (ashes or other combustion products).
A total of eight soil samples contained total SVOC concentrations above the 10 mg/kg preliminary comparison
level. Seven of the eight soil samples are surface soil samples collected along the western edge of the site.

Six surface soil samples had detectable concentrations of TRPH. Four of the samples were taken from
south of Runway 7-25 and west of Runway 13-31; the other two samples were from west of Runway 13-31 and
north of Runway 7-25. All six soil samples contained TRPH concentrations above 100 mg/kg. These six

sample; were surface soil samples collected along the southern and western edges of the site.

Three pesticides and two PCBs were detected in surface samples from areas west of Runway 13-31.
These compounds were not detected below 2 feet in the two soil borings. No soil sample contained a pesticide
concentration above 1 mg/kg. Six soil samples which were collected at the surface contained PCB

concentrations above 1 mg/kg.

Fifteen metals are present in the surface and subsurface soil samples at concentrations exceeding the 95
percent/95 percent statistical tolerance interval of background concentrations at NAS Alameda (from the SWAT
report [PRC/Montgomery Watson, 1993c]). All fifteen metals were detected in the surface samples. Eight
metals were detected in surface soil samples above the typical range (Dragun, 1988) but within the extreme

5-8



range for native soils. The significance of the presence of metals above background levels will be further

evaluated during the risk assessment to be performed during the comprehensive RI/FS process.

If the analytical results can be validated and are considered to be acceptable, the following conclusions
can be made:

. SVOCs, metals, pesticides and PCBs, and TRPH were detected in the surface soil samples.
According to site history, the surface soil is likely to be composed of the hydraulic fill from
the former oil refinery area that was placed to cover the buried landfill material. Therefore,
these detectable chemicals may have been present in the hydraulic fill prior to being placed at
Site 1. Sufficient soil data have not been collected for the area around boring DA-2 and the
"Alpha Area" to characterize the surface soil at Site 1.

. One surface soil sample collected from boring DA-2 was found to contain the PCB Aroclor-
1248 above 1 mg/kg. Aroclor-1260 was also detected above 1 mg/kg at DA-1, LO, L1, M1,
and G4. Additional surface soil samples may be necessary to further characterize the extent of
PCBs in the vicinity of these samples.

The significance of the presence of these VOCs, SVOCs, TRPH, pesticides and PCBs, and metals in
the soil is further evaluated in the SWAT and DSR (PRC/Montgomery Watson, 1993c). The Canonie data
together with the data collected during the SWAT investigation performed by the PRC team have been assessed
to determine the need for follow-on sampling. The conclusions and recommendations are presented in the
Phases 5 and 6 field sampling plan for the follow-on investigation (PRC/Montgomery Watson, 1993a). An
evaluation of all data collected at Site 1 will be conducted during the risk assessment to be performed during the

comprehensive RI/FS work.



TABLE 5-1

SITE 1 - 1943-1956 DISPOSAL AREA
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL SAMPLES
(Sheet 1 of 4)
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TABLE 5-1

SITE 1 - 1943-1956 DISPOSAL AREA
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL SAMPLES
(Sheet 2 of 4)
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TABLE 5-1

SITE 1 - 1943-1956 DISPOSAL AREA
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL SAMPLES
(Sheet 3 of 4)
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TABLE 5-1

SITE 1 - 1943-1956 DISPOSAL AREA
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL SAMPLES
(Sheet 4 of 4)

ale
s (BE
o e .
m X . . . .
Summary Soll 2 83 10 82 82 11 83 4 6 8
Notes:
TOC 29-3.52 soil Pest/PCB EPA 608 soil Metals EPA 6010 soil
Asbestos Asbestos soil Pest/PCB EPA 8080 soil Mercury EPA 7471 soil
TRPH EPA 418.1 soil voC EPA 8240 soil pH EPA 9045 soil

SvocC EPA 8270 soil Radiation Radiation soil



TABLE 5-2

SITE 1 - 1943-1956 DISPOSAL AREA
GEOTECHNICAL SAMPLE LABORATORY TEST RESULTS

Soil Classification

Sample No. Depth Laboratory Field Moisture Dry Specific Hydraulic
Content Density Gravity Conductivity

(ft) (%) (pef) {cm/s)
DA-1IR 0 SM GP 3.5 104.6 2.59 1.0E-05
DA-1 26.5 CL CL 394 79.0 NA NA
DA-1 54 SM/SP SM 20.0 104.7 NA 2.0E-06
DA-2R 0 SM SM 12.5 90.9 NA NA
DA-2R 1 SM SM 7.7 922 NA 6.0E-04
DA-2 10 CL CL 63.9 62.0 NA NA
DA-2 27 Sp SM 17.9 114.4 NA 3.0E-05
DA-2 41 SM SM 18.7 114.3 2.68 3.0E-07
DA-2 80 SP SP 19.6 108.6 NA 1.0E-03
Notes:

NA - Not Analyzed
Parameters not detectect are reported as less than method detection limit,

Laboratory Methods (Units):
Soil Classification - Unified Soil Classification System (USCS) - ASTM D2488
Moisture Content - ASTM D2216 (percent)
Dry Density - ASTM D2937 (pounds per cubic foot)
Specific Gravity - ASTM D854
Hydraulic Conductivity - EPA 9100 (centimeters per second)

Soil Classification Legend:

GW  Well graded gravels, gravel-sand mixtures, SM Silty sands, sand-silt mixtures
little or no fines
SC Clayey sands, sand-clay mixtures
GP  Poorly graded gravels, gravel-sand

mixtures, little or no fines ML Inorganic siits and very fine sands, rock flow
silty or clayey fine sands or clayey
GM  Silty gravels, gravel-sand-silt mixtures silts with slight plasticity
GC  Clayey gravels, gravel-sand-clay mixtures CL Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean
SW  Well graded sands, gravelly sands, clays

little or no fines

oL Organic silts and organic silty clays or low
SP  Poorly-graded sands, gravelly sands, plasticity
little or no fines

CH Inorganic clays of high plasticity, fat clays



TABLE 5-3

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

DA-1 DA-1 DA-1 DA-1IR DA-2 DA-2 DA-2
05/16/90 05/16/99 05/16/90 05/23/90 05/18/90 05/18/90 05/18/90
Parameter Reported 1.5-2 ft 25-25.5 1t 50-50.5 ft 1.5-2 1t 12-12.5 f1 25-25.5 1t 39-39.5 1t
Methylene Chloride (ug/kg) 32 27 14 14 15 16 14
Acetone (ug/kg) <110 <18.0 57 <11.0 <140 <14.0 <120
2-Butanone (ug/kg) <11.0 <180 16 <110 <14.0 <14.0 <12.0
4-Methyl-2-pentanonc (ug/kg) <5.60 <9.00 6 <5.50 <6.80 <120 <6.10
" Tolucne (ug/kg) 9 <9.00 <6.00 <5.50 <6.80 <7.20 <6.10
Ethylbenzene (ug/kg) <5.60 13 <6.00 <5.50 <6.80 <7.20 <6.10
DA-2R
05/23/90
Parameter Reported 3541t
Methylene Chloride (ug/kg) 19
Acelone (ug/kg) <16.0
2-Butanone (ug/kg) <16.0
4-Methyl-2-pentanone (ug/kg) <7.80
Toluene (ug/kg) <7.80
Ethylbenzene (ug/kg) <7.80

Notes: NA = Noi Analyzed
< = Detection Limit
ug/kg = micrograms per kilogram
Data not validated by IMM



TABLE 5-4

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES
(Sheet 1 of 5)

A4 AS A7 A8 B3 DA-1 DA-2

05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 05/16/90 05/18/90

Parameter Reported 0-0 ft 0-0 ft 0-0 ft 0-0 fi 0-0 ft 25-25.5 fi 0-0.5ft
Phenanthrene (ug/kg) <700 <700 <680 <670 <680 <2400 <700
Di-n-butylphthalate (ug/kg) 930 2000 700 1100 1100 <2400 <700
Fluoranthene (ug/kg) <700 <700 <680 <670 <680 <2400 <700
Pyrene (ug/kg) <700 <700 <680 <670 <680 8300 <700
Benzo(a)anthracene (ug/kg) : <700 <700 <680 <670 <680 <2400 <700
Chrysene (ug/kg) . <700 <700 <680 <670 <680 <2400 <700
bis(2-Ethylhexylphthalate (ug/kg) <700 <700 <680 <670 <680 <2400 8500
Benzo(b)fluoranthene (ug/kg) <700 <700 <680 <670 <680 4000 <700
Benzo(k)fluoranthene (ug/kg) <700 <700 <680 <670 <680 <2400 <700
Benzo(a)pyrene (ug/kg) <700 <700 <680 <670 <680 5800 <700
Indeno(1,2,3-cd)pyrene (ug/kg) <700 <700 <680 <670 <680 2700 <700
Benzo(g,h,i)perylene (ug/kg) <700 <700 <680 <670 <680 <2400 <700

Notes: NA = Not Analyzed
< = Detection Limit
ug/kg = micrograms per kilogram
Data not validated by JMM



TABLE 5-4

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet 2 of 5)
DAR-3 Fl F2 Fd4 F9 Gl G8
05/12/90 05/16/90 05/03/90 05/03/90 05/04/90 05/03/90 05/04/90
Parameter Reported 0-0 ft 0-0 ft 0-0 1t 0-0 1t 0-0 ft 0-0 ft 0-0 ft
Phenanthrene (ug/kg) <1400 <680 <680 <720 <660 <3400 <730
Di-n-butylphthalate (ug/kg) <1400 <680 980 <720 970 <3400 1200
Fluoranthene (ug/kg) 3200 790 <680 <720 <660 <3400 <730
Pyrene (ug/kg) 3200 900 <680 <720 <660 3700 <730
Benzo(a)anthracene (ug/kg) 2000 <680 <680 <720 <660 <3400 <730
Chrysene (ug/kg) 3000 <680 <680 <720 <660 3400 <730
bis(2-Ethylhexyl)phthalate (ug/kg) <1400 <680 <680 120 <660 <3400 <730
Benzo(b)fluoranthene (ug/kg) 2700 <680 <680 <720 <660 6300 <730
Benzo(k)fluoranthene (ug/kg) <1400 <680 <680 <720 <660 <3400 <730
Benzo(a)pyrene (ug/kg) 3600 <680 <680 <720 <660 ‘ <3400 <730
Indeno(1,2,3-cd)pyrene (ug/kg) 1800 <680 <680 <720 <660 <3400 <730
Benzo{g,h,i)perylene (ug/kg) 1400 <680 <680 <720 <660 <3400 <730

Notes: NA = Not Analyzed
< = Detection Limit
ug/kg = micrograms per kilogram
DAR-3 is a replicate for Sample 12 8—0 fi.
Data not validated by IMM



TABLE 5-4

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet 3 of 5)
H1 H2 H3 2 J J2 K0
05/04/90 05/04/90 05/04/90 05/04/90 05/04/90 05/04/90 05/16/90
Parameter Reported 0-01t 0-0ft 0-0ft 0-0ft 0-0ft 0-0 ft 0-0 ft

Phenanthrene (ug/kg) 5700 <710 1600 <680 <670 680 3600

Di-n-butylphthalate (ug/kg) <3400 <710 <680 <680 <670 <670 <3400
Fluoranthene (ug/kg) 13000 <710 2900 1100 <670 1700 17000
Pyrene (ug/kg) 12000 710 2200 980 <670 1600 21000
Benzo(a)anthracene (ug/kg) 9900 <710 1100 <680 <670 910 17000
Chrysene (ug/kg) 13000 <710 1400 <680 <670 1200 20000
bis(2-Ethylhexyl)phthalate (ug/kg) <3400 <710 820 <680 1300 1400 <3400
Benzo(b)fluoranthene (ug/kg) 10000 1100 2400 1000 840 2300 <3400
Benzo(k)fluoranthene (ug/kg) <3400 <710 <680 <680 <670 <670 24000
Benzo(a)pyrene (ug/kg) 15000 <110 1200 <680 <670 1200 <3400
Indeno(1,2,3-cd)pyrene (ug/kg) <3400 <710 <680 <680 <670 <670 <3400
Benzo(g,h,i)perylene (ug/kg) <3400 <710 <680 <680 <670 <670 <3400

Notes: NA = Not Analyzed
< = Detection Limit
ug/kg = micrograms per kilogram
Data not validated by IMM



TABLE 5-4

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet 4 of 5)
K1 K2 L0 L1 L2 L5 MO
05/16/90 05/04/90 05/16/90 05/04/90 05/04/90 05/04/90 05/04/90
Parameter Reported 0-0 ft 0-0 ft 0-0 1t 0-0 ft 0-0 ft 0-0 f1 0-0 ft
Phenanthrene (ug/kg) <680 <670 <1400 <1300 <670 <700 <670
Di-n-butylphthalate (ug/kg) <680 2500 <1400 7300 910 <700 1600
Fluoranthene (ug/kg) <680 <670 4600 <1300 <670 <706 <670
Pyrene (ug/kg) 810 <670 4300 <1300 <670 <700 <670
Benzo(a)anthracene (ug/kg) <680 <670 1900 <1300 <670 <700 <670
Chrysene (ug/kg) 910 <670 2800 <1300 <670 <700 <670
bis(2-Ethylhexyl)phthalate (ug/kg) <680 <670 <1400 <1300 <670 720 <670
Benzo(b)fluoranthenc (ug/kg) <680 <670 2000 <1300 <670 <700 <670
Benzo(k)fluoranthene (ug/kg) <680 <670 1600 <1300 <670 <700 <670
Benzo(a)pyrene (ug/kg) <680 <670 2100 <1300 <670 <700 <670
Indeno(1,2,3-cd)pyrene (ug/kg) <680 <670 1600 <1300 <670 <700 <670
Benzo(g,h,i)perylene (ug/kg) <680 <670 1800 <1300 <670 <700 <670

Notes: NA = Not Analyzed
< = Detection Limit
ug/kg = micrograms per kilogram
Data not validated by IMM



TABLE 5-4

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet S of 5)
NO 00
05/04/90 05/04/90
Parameter Reported 0-0 ft 0-0 ft
Phenanthrene (ug/kg) <680 <680
Di-n-butylphthalate (ug/kg) 880 7800
Fluoranthene (ug/kg) <680 <680
Pyrene (ug/kg) <680 <680
Benzo(a)anthracene (ug/kg) <680 <680
Chrysene (ug/kg) <680 <680
bis(2-Ethylhexyl)phthalate (ug/kg) <680 <680
Benzo(b)fluoranthene (ug/kg) <680 <680
Benzo(k)fluoranthene (ug/kg) <680 <680
Benzo(a)pyrene (ug/kg) <680 <680
Indeno(1,2,3-cd)pyrene (ug/kg) <680 <680
Benzo(g,h,i)perylene (ug/kg) <680 <680

Notes: NA = Not Analyzed
< = Detection Limit
ug/kg = micrograms per kilogram
Data not validated by IMM



TABLE 5-§

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR TOTAL RECOVERABLE PETROLEUM HYDROCARBONS,
TOTAL ORGANIC CARBON AND pH DETECTED IN SOIL SAMPLES

Al A8 B2 B3 G2 H1
05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 05/04/90
Parameter Reported 0-0f 0-0 ft 0-0 It 0-0 ft 0-0 ft 0-0 ft
TRPH (mgkg) 230 390 240 110 110 850
DA-1 DA-IR DA-2 DA-2R
05/16/90 05/23/90 05/18/90 05/23/90
Parameter Reported 0.5-11t 1-1.5ft 2.5-31t 335N
Total Organic Carbon (%) 1.1 0.21 0.34 0.33
DA-1 DA-1 DA-1 DA-1 DA-1 DA-IR DA-2
05/16/90 05/16/90 05/16/90 05/16/90 05/16/90 05/23/90 05/18/90
Parameter Reported 0-0.5ft 1.5-2 1t 25-25.51t 26-26.5 ft 50-50.5 ft 0-0.5 1t 0-0.5ft
pH (Units) 8.4 9.2 8.6 79 83 1.7 8.5
DA-2 DA-2 DA-2 DA-2R
05/18/90 05/18/90 05/18/90 05/23/90
Parameter Reported 12.5-13 1t 25.5-26 f1 39.540 ft 2-2.5ft
pH (Units) 8.7 8 75 8

Notes: NA = Not Analyzed
< = Detection Limit
mg/kg = milligrams per kilogram
Data not validated by JMM



TABLE 5-6

SITE 1 - 1943-1956 DISPOSAL AREA

RESULTS FOR PESTICIDE AND PCB COMPOUNDS DETECTED IN SOIL SAMPLES
. (Sheet 1 of 2)

Al

B2 B3 DA-1 DA-1 DA-IR DA-2
05/03/90 05/03/90 05/03/90 05/16/90 05/16/90 05/23/90 05/18/90
Parameter Reported 0-01t 0-0 ft 0-0 ft 0-0.5 ft 1.5-2 ft 0-0.5 fu 0-0.5ft
4,4'-DDD (ug/kg) <100 <2.00 <2.00 <220 <220 <220 <21.0
4,4'-DDE (ug/kg) <10.0 <2.00 <2.00 <220 64 <22.0 <21.0
4,4-DDT (ug/kg) <100 3 33 28 450 <220 <210
Aroclor-1248 (ug/kg) <130 <250 <26.0 <270 <280 <280 1200
Aroclor-1260 (ug/kg) 370 <50 <51 <540 <560 1200 <530
DAR-3 Fl F2 F3 Fé G4 H2
05/12/90 05/16/90 05/03/90 05/03/90 05/03/90 05/03/90 05/04/90
Parameter Reported 0-0ft 0-01t 0-0 ft 0-0 ft 0-0ft 0-01t 0-0 ft
4,4'-DDD (ug/kg) <210 <210 <10.0 38 <2.00 <440 <430
4,4'-DDE (ug/kg) 21 <210 <10.0 33 <2.00 <440 51
4,4'-DDT (ug/kg) 140 110 41 3.9 5.5 <440 89
Aroclor-1248 (ug/kg) <260 <260 <130 <300 <26.0 <550 <540
Aroclor-1260 (ug/kg) <530 <520 <260 <61 <52 3200 <1100

Notes: NA = Not Analyzed
< = Detection Limit
uy = micrograms per kilogram
Data not validated by JMM



TABLE 5-6

SITE 1 - 1943-1956 DISPOSAL AREA

RESULTS FOR PESTICIDE AND PCB COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet 2 of 2)
H3 12 13 14 J2 Lo L1
05/04/90 05/04/90 05/04/90 05/04/90 05/04/90 05/16/90 05/04/90
Parameter Reported 0-0Mt 0-0 ft 0-0 ft 0-0 1t 0-0 1t 0-0 ft 0-0 ft
4,4'-DDD (ug/kg) <20.0 <200 <20.0 <100 <20.0 <21.0 <20.0
4,4-DDE (ug/kg) <20.0 <20.0 <20.0 <10.0 <20.0 <21.0 <20.0
4 4-DDT (ug/kg) 37 41 <20.0 11 100 36 <20.0
Aroclor-1248 (ug/kg) <260 <260 <250 <130 <250 <260) <250
Aroclor-1260 (ug/kg) <510 <510 600 <250 <500 1000 1200
M1 M9 NO 00
05/04/90 05/16/90 05/04/90 05/04/90
Parameter Reported 0-0 ft 0-0ft 0-0 1t 0-0 fi
4,4'-DDD (ug/kg) <100 <100 <21.0 <210
4,4'-DDE (ug/kg) <100 <10.0 <210 <210
4,4-DDT (ug/kg) <100 11 <21.0 <210
Aroclor-1248 (ug/kg) <1300 <130 <260 <260
Aroclor-1260 (ug/kg) 4100 <260 680 800

Notes: NA = Not Analyzed
< = Detection Limit

ug/kg = micrograms per kilogram

Data not validated by IMM



TABLE §-7

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES
(Sheet 1 of 12)

Al A2 A3 A4 AS A6 A7
05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 05/03/90
Parameter Reported 0-0 ft 0-0ft 0-0 ft 0-0 ft 0-0 It 0-0 ft 0-0 ft
Aluminum (mg/kg) 5870 4590 4710 4850 4980 5810 5520
Antimony (mg/keg) <6.20 <6.20 <6.00 <6.30 <6.40 <6.50 <6.20
Arsenic (mg/kg) <10.0 <10.0 <100 <110 <110 <11.0 <10.0
Barium (mg/kg) 47 25 27 26 32 30 35
Cadmium (mg/kg) 3.1 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
Caicium (mg/kg) 3600 2900 2800 3200 2800 4300 3000
Chromium (mg/kg) 37 31 31 32 31 31 31
Cobalt (mg/kg) 54 <5.10 <5.00 <530 <5.30 <5.40 <5.10
Copper (mg/kg) 27 11 1 98 7.8 12 14
Iron (mg/kg) 11300 7900 8420 8470 8680 9420 9400
Lead (mg/kg) 62 9.2 12 21 14 27 34
Magnesium (mg/kg) 2800 1900 2200 2300 2300 2600 2600
Manganese (mg/kg) 150 94 100 110 92 140 98
Molybdenum (mg/kg) <5.10 <5.10 <5.00 <530 <530 <5.40 <5.10
Nickel (mg/kg) 33 22 23 24 26 27 28
Potassium (mg/kg) 810 670 640 620 690 890 870
Silver (mg/kg) <5.10 10 <5.00 <5.30 <5.30 <5.40 <5.10
Sodium (mg/kg) <510 <510 <500 <530 <530 <540 <510
Thallium (mg/kg) <100 <100 <10.0 <110 <11.0 <110 <10.0
Titanium (mg/kg) 400 440 430 450 450 450 440
Vanadium (mg/kg) 25 21 21 22 21 24 23
Zinc (mg/kg) 83 24 29 32 68 43 61
Mercury (mg/kg) NA NA NA NA NA NA NA

Notes: NA = Not Analyzed
< = Detection Limit

mg/kg = milligrams per kilogram

Data not walidated by IMM



TABLE 5-7

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 2 of 12)
A8 B2 B3 B4 BS B6 B7
05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 05/03/90
Parameter Reported 0-0ft 0-0 ft 0-0ft 0-0 1t 0-0 ft 0-0 ft 0-0 ft
Aluminum (mg/kg) 5220 5490 4240 4380 4870 4880 4160
Antimony (mg/kg) <6.10 <6.00 <6.20 <6.10 <6.30 <6.80 <6.60
Arsenic (mg/kg) <10.0 <10.0 <10.0 <10.0 11 <11.0 <110
Barium (mg/kg) 29 22 22 22 <210 27 <220
Cadmium (mg/kg) <1.00 <1.00 <1.00 <1.00 <1.00 <1.10 <1.10
Calcium (mg/kg) 3000 3300 3100 3000 3000 3200 2600
Chromium (mg/kg) 32 35 27 29 34 33 29
Cobalt (mg/kg) <5.00 <5.00 <5.10 <5.10 <5.30 <5.60 <5.50
Copper (mg/kg) 13 10 8.7 7.8 6.1 73 <5.50
Iron (mg/kg) 9050 8920 7780 7950 8090 8140 7360
Lead (mg/kg) 23 29 28 13 21 23 95
Magnesium (mg/kg) 2600 2300 1900 2000 2100 2100 2000
Manganese (mg/kg) 120 97 140 94 93 99 80
Molybdenum (mg/kg) <5.00 <5.00 <5.10 <5.10 <5.30 <5.60 <5.50
Nickel (mg/kg) 25 24 22 22 22 23 20
Potassium (mg/kg) 840 940 700 660 620 660 640
Silver (mg/kg) <5.00 <5.00 <5.10 <5.10 <530 <5.60 <5.50
Sodium (mg/kg) <510 660 ' <510 <510 <530 <560) <550
Thallium (mg/kg) <100 <10.0 <100 <100 <100 <11.0 <11.0
Titanium (mg/kg) 450 565 390 410 500 510 450
Vanadium (mg/kg) 22 24 21 20 22 21 19
Zinc (mg/kg) 37 35 32 23 26 28 21
Mercury (mg/kg) NA NA NA NA NA NA NA

Nutes: NA = Not Analyzed
< = Detection Limit

mg/kg = mulligrams per kilogram

Data not validated by IMM



TABLE 5-7

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

{Sheet 3 of 12)
B8 DA-1 DA-1 DA-1 DA-1 DA-IR DA-2
05/03/90 05/16/90 05/16/90 05/16/90 05/16/90 05/23/90 05/18/90
Parameter Reported 0-0 it 0-0.5 1t 1.5-2 ft 25-255 1t 50-50.5 ft 0-0.5 ft 0-0.5ft
Aluminum (mg/kg) 4380 7960 13000 39700 5130 11200 5630
Antimony (mg/kg) <6.20 <6.50 <6.70 <11.0 <720 12 <6.40
Arsenic (mg/kg) <10.0 14 45 49 <120 <11.0 <110
Barium (mg/kg) 27 82 130 81 <24.0 120 42
Cadmium (mg/kg) <1.00 <1.10 12 <1.80 <1.20 42 2.1
Calcium (mg/kg) 2800 6500 6000 3800 5600 6400 4500
Chromium (mg/kg) 26 52 L 130 28 430 34
Cobalt (mg/kg) <5.20 6 10 20 <6.00 72 6
Copper (mg/kg) 7.6 4] 280 170 11 170 29
Iron (mg/kg) 7150 15600 47600 ' 50700 8460 17800 9710
Lead (mg/kg) 28 52 200 32 <6.00 1460 64
Magnesium (mg/kg) 2000 4100 6000 11000 2000 4600 2200
Mangancse (mg/kg) 84 200 330 370 91 220 130
Molybdenum (mg/kg) <5.20 <540 <5.60 <9.00 <6.00 <5.60 <5.30
Nickel (mg/kg) 20 53 73 140 22 200 25
Potassium (mg/kg) 750 1000 1600 54(k; 810 1300 880
Silver (mg/kg) <5.20 <5.40 <5.60 <9.00 <6.00 <5.60 <5.30
Sodium (mg/kg) <520 <540 <560 9900 980 <560 <530
Thallium (mg/kg) <100 <11.0 <11.0 <18.0 <12.0 <11.0 <110
Titanium (mg/kg) 440 530 544 1350 480 430 350
Vanadium (mg/kg) 20 30 44 99 22 31 24
Zinc (mg/kg) 28 110 360 130 22 420 74
Mercury (mg/kg) NA <0.220 0.75 <0.360 <0.240 1 <0.210

Notes: NA = Not Analyzed
< = Detection Limit

mg/kg = milligrams per kilogram

Data not validated by JMM



TABLE 5-7

SITE 1 - 1943-1956 DISPOSAL AREA

RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 4 of 12)
DA-2 DA-2 DA-2 DA-2R DAR-I1 DAR-2 DAR-3
05/18/90 05/18/90 05/18/90 05/23/90 05/17/90 05/12/90 05/12/90
Parameter Reported 12.5-13 1t 25.5-26 ft 39.5-40 ft 2-2.51t 0-0ft 0-0 ft 0-0 ft
Aluminum (mg/kg) 27500 4190 9130 8170 10100 4610 7540
Antimony (mg/kg) <11.0 <7.50 <720 <7.20 <6.20 <6.70 <6.30
Arsenic (mg/kg) 19 <120 <12.0 <12.0 34 <11.0 <100
Barium (mg/kg) 130 <25.0 <24.0 41 83 22 46
Cadmium (mg/kg) <1.90 <120 <120 1.4 1.9 <1.10 1.4
Calcium (mg/kg) 5400 2100 2600 5700 5400 2200 2500
Chromium (mg/kg) 86 22 53 41 40 27 54
Cobah (mg/kg) 15 <6.30 94 13 74 <5.60 <5.30
Copper (mg/kg) 60 6.4 39 32 61 6.7 28
Iron (mg/kg) 33500 6240 17800 14100 17900 7520 12100
Lead (mg/kg) 11 <6.30 <6.00 61 150 22 120
Magnesium (mg/kg) 8200 1700 3300 3400 4700 1600 2800
Manganese (ng/kg) 280 58 240 150 280 7 150
Molybdenum (mg/kg) <9.40 <6.30 <6.00 <6.00 <5.20 <5.60 <5.30
Nickel (mg/kg) 82 14 59 32 42 22 28
Potassium (mg/kg) 3800 880 830 1300 1300 610 1300
Silver (mg/kg) <9.40 <6.30 <6.00 <6.00 <5.20 <5.60 <5.30
Sodium (mg/kg) 2000 1700 2000 <600 <520 <560 <530
Thallium (mg/kg) <19.0 <120 <i2.0 <12.0 <100 <11.0 <100
Titanium (mg/kg) 1160 260 692 520 518 390 390
Vanadium (mg/kg) T 12 36 29 38 19 25
Zinc (mg/kg) 82 16 42 79 140 32 120
Mercury (mg/kg) <0.370 <0.250 <0.240 <0.240 NA NA NA

Notes: NA = Not Analyzed
< = Detection Limit

mg/kg = milligrams per kilogram

Data not validated by IMM



TABLE 5-7

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet S of 12)
DAR-4 Fl F10 F2 F3 F4 FS
05/12/90 05/16/90 05/16/90 05/03/90 05/03/90 05/03/90 05/03/90
Parameter Reported 0-0ft 0-01t 0-0Mt 0-0 ft 0-0 ft 0-0 ft 0-0 ft
Aluminum (mg/kg) 4110 8350 5400 7550 4620 4910 4580
Antimony (mg/Xkg) <6.20 <6.20 <6.20 <6.20 <7.30 <6.60 <6.30
Arsenic (mg/kg) <10.0 13 <10.0 <100 <120 <110 <10.0
Barium (mg/kg) <210 260 33 32 <240 23 22
Cadmium (mg/kg) <1.00 1.4 <1.00 <1.00 <1.20 <1.00 <1.00
Calcium (mg/kg) 2400 3400 2700 3600 2300 2200 2300
Chromium (mg/kg) 28 44 34 30 28 29 32
Cobalt (mg/kg) <5.20 5.8 <5.20 6.1 <6.00 <5.50 <5.30
Copper (mg/kg) 78 35 15 18 7.4 6 6
Iron (mg/kg) 7360 13300 9050 13000 7630 7260 7620
Lead (mg/kg) 15 82 20 51 21 10 14
Magnesium (mg/kg) 1800 3100 2100 3400 2000 2100 2100
Manganese (mg/kg) 86 190 110 160 83 69 74
Molybdenum (mg/kg) <5.20 <5.20 <5.20 <5.10 <6.00 <5.50 <5.30
Nickel (mg/kg) 2] 39 25 25 22 21 20
Potassium (mg/kg) 640 1200 810 1200 920 880 780
Silver (mg/kg) <5.20 <5.20 <5.20 <5.10 <6.00 30 <5.30
Sodium (mg/kg) <520 <520 <520 <510 <610 <550 <530
Thallium (mg/kg) <10.0 <10.0 <10.0 <10.0 <120 <11.0 <10.0
Titanium (mg/kg) 430 590 518 554 430 470 480
Vanadium (mg/kg) 21 29 24 31 20 18 20
Zinc (mg/kg) 23 120 43 100 40 20 22
Mercury (mg/kg) NA NA NA NA NA NA NA

Notes: NA = Not Analyzed
< = Detection Limit

mg/kg = milligrams per kilogram

Daia nut validated by JMM



TABLE 5-7

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 6 of 12)
Fé6 F9 Gl G10 G2 G3 G4
05/03/90 05/04/90 05/03/90 05/16/90 05/03/90 05/03/90 05/03/90
Parameter Reported 0-0ft 0-0 ft 0-0 ft 0-0 ft 0-0 fi 0-0 0-0 fi
Aluminum (mg/kg) 4480 4570 8600 5260 13300 6460 4040
Antimony (mg/kg) <6.30 <6.00 <6.30 <6.20 <6.10 <6.20 <6.60
Arsenic (mg/kg) <100 <10.0 <10.0 <10.0 <100 <10.0 <11.0
Banum (mg/kg) 25 30 58 210 52 35 <220
Cadmium (mg/kg) <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.10
Calcium (mg/kg) 2600 2400 4900 2800 8100 3300 2900
Chromium (mg/kg) 28 30 47 29 24 34 26
Cobalt (mg/kg) <5.20 <5.00 6.3 <5.20 74 <520 <5.50
Copper (mg/kg) 7.1 26 27 16 35 20 6.1
Iron (mg/kg) 7910 7710 15000 8530 17300 10400 6900
Lead (mg/kg) 18 17 44 41 34 35 13
Magnesium (mg/kg) 1900 2000 3900 2000 6000 2500 1700
Manganese (mg/kg) 100 92 220 140 330 180 85
Molybdenum (mg/kg) <5.20 <5.00 <5.20 <5.20 <5.00 <5.20 <5.50
Nickel (mg/kg) 21 22 38 25 32 28 21
Potassium (mg/kg) 620 660 1100 580 960 1000 600
Silver (mg/kg) <5.20 <5.00 <5.20 <5.20 <5.00 <5.20 <5.50
Sodium (mg/kg) <520 <500 <520 <520 790 <520 <550
Thallium (mg/kg) <10.0 <100 <10.0 <10.0 <10.0 <10.0 <11.0
Titanium (mg/kg) 440 390 547 546 550 460 350
Vanadium (mg/kg) 21 20 31 25 48 25 17
Zinc (mg/kg) 27 27 n 56 48 68 21
Mercury (mg/kg) NA NA NA NA NA NA NA

Notes: NA = Not Analyzed

< = Detection Limit
mg/kg = milligrams per kilogram

Data not walidated by JIMM



TABLE §-7

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 7 of 12)
GS G8 G9 H1 H2 H3 H4
05/03/90 05/04/90 05/16/90 05/04/90 05/04/90 05/04/90 05/04/90
‘Parameter Reported 0-0 1t 0-0 ft 0-0ft 0-0 ft 0-0 ft 0-0 ft 0-0 ft
Aluminum (mg/kg) 5580 4230 4960 8560 7880 12600 4560
Antimony (mg/kg) <7.00 <6.70 <6.20 <6.10 <6.40 <6.10 <6.70
Arsenic (mg/kg) <12.0 <11.0 11 <100 <110 25 <11.0
Barium (mg/kg) 43 <220 27 910 60 83 24
Cadmium (mg/kg) <1.20 <1.10 <1.00 2 1.5 4.1 <1.10
Calcium (mg/kg) 2800 2300 4200 7500 3300 5700 2800
Chromium (mg/kg) 31 26 31 44 41 74 29
Cobalt (mg/kg) <5.90 <5.60 <5.20 6.8 6.1 10 <5.60
Copper (mg/kg) 8.7 <5.60 14 49 24 71 73
Iron (mg/kg) 9460 7500 9070 14800 13400 32600 7920
Lead (mg/kg) 19 6.7 12 8S 59 320 16
Magnesium (mg/kg) 2900 1800 1800 4000 4200 6500 1900
Manganese (mg/kg) 98 69 100 300 260 1230 99
Molybdenum (mg/kg) <590 <5.60 <5.20 <5.00 <5.40 <5.10 <5.60
Nickel (mg/kg) 28 22 25 36 40 32 24
Potassium (mg/kg) 1400 860 860 1100 1500 1100 970
Silver (mg/kg) <5.90 <5.60 <5.20 <5.00 <5.40 <5.10 <5.60
Sodium (mg/kg) <590 <560 <520 <510 <540 <510 <560
Thallium (mg/kg) <120 <11.0 <10.0 <10.0 <11.0 14 <11.0
Titanium (mg/kg) 500 370 500 831 440 510 340
Vanadium (mg/kg) 21 17 23 32 26 50 19
Zinc (mg/kg) 30 17 29 260 88 220 23
Mercury (mg/kg) NA NA NA NA NA NA NA

Notes: NA = Not Analyzed
< = Detecuon Limn
mg kg = milligrams per kilogram
Daia not validated by IMM



TABLE 5-7

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 8 of 12)
H8 HY 12 k) I4 I8 J1
05/04/90 05/16/90 05/04/90 05/04/90 05/04/90 05/16/90 05/04/90
Parameter Reported 0-0 ft 0-0 ft 0-0 ft 0-0 1t 0-0 ft 0-0 11 0-0 fi
Aluminum (mg/kg) 4440 8870 5880 6970 6030 5520 5770
Antimony (mg/kg) <6.40 <6.90 <6.20 <6.00 <6.00 <6.50 <6.00
Arscnic (mg/kg) <11.0 21 <100 <100 <100 1 <10.0
Barium (mg/kg) <210 7 43 32 29 37 45
Cadmium (mg/kg) <1.00 <1.10 1.2 <1.00 <1.00 <1.O0 3.7
Calcium (mg/kg) 2500 2500 2500 2900 2400 2400 3100
Chromium (mg/kg) 26 42 56 32 31 32 46
Cobalt (mg/kg) <540 7.7 <5.10 <5.00 <5.00 <5.40 <5.00
Copper (mg/kg) 73 18 23 20 11 16 140
Iron (mg/kg) 7410 14800 10600 10100 9770 9530 12700
Lead (mg/kg) 13 87 160 23 27 10 160
Magnesium (mg/kg) 1800 3500 2600 2500 2400 2300 2400
Manganese (mg/kg) 66 250 150 120 100 140 210
Molybdenum (mg/kg) <540 <5.70 <5.10 <5.00 <5.00 <5.40 <5.00
Nickel (mg/kg) 22 44 25 24 24 28 35
Potassium (mg/kg) 740 1400 1200 1100 750 960 920
Silver (mg/kg) <540 <5.70 <5.10 <5.00 <5.00 <5.40 <5.00
Sodium (mg/kg) <540 <570 <510 <510 <510 <540 <510
Thallium (mg/kg) <11.0 <110 <10.0 <10.0 <10.0 <11.0 <100
Titanium (mg/kg) 350 534 310 527 430 490 290
Vanadium (mg/kg) 17 30 19 24 24 22 20
Zinc (mg/kg) 19 34 250 36 37 28 200
Mercury (mg/kg) NA NA NA NA NA NA NA

Notes: NA = Not Analyzed

< = Detection Limit
mg/kg = milligrams per kilogram

Data not validated by IMM



TABLE 5-7

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 9 of 12)
J2 J3 J7 J8 K0 Kl K2
05/04/90 05/04/90 . 05/04/90 05/16/90 05/16/90 05/16/90 05/04/90
Paramelter Reported - 0-0 ft 0-0 ft 0-0 ft 0-0 ft 0-0 ft 0-0ft 0-0 ft
Aluminum (mg/kg) 6110 4790 5880 3830 4620 5540 6870
Antimony (mg/kg) <6.00 <6.00 <6.60 <6.20 <6.20 <6.20 <6.00
Arsenic (mg/kg) <10.0 <10.0 <11.0 11 <10.0 10 <100
Barium (mg/kg) 48 28 27 <210 <21.0 40 52
Cadmium (mg/kg) 2.1 <1.00 <1.00 <1.00 <1.00 <1.00 78
Calcium (mg/kg) 2500 1800 2200 2800 5400 2800 2400
Chromium (mg/kg) 37 28 30 25 31 28 55
Cobalt (mg/kg) <5.00 <5.00 <5.50 <5.20 <520 <5.10 63
Copper (mg/kg) 7 29 13 9.4 21 20 66
Iron (mg/kg) 12000 8880 9150 7560 9710 10000 12700
Lead (mg/kg) 130 39 23 13 130 54 200
Magnesium (mg/kg) 2700 2300 2200 1600 2200 2100 3400
Manganese (mg/kg) 160 T 83 110 130 130 220
Molybdenum (mg/kg) ' <5.00 <5.00 <5.50 <5.20 <5.20 <5.10 <5.00
Nickel (mg/kg) 26 23 26 23 28 22 47
Potassium (mg/kg) 830 590 850 650 720 690 950
Silver (mg/kg) <5.00 <5.00 <5.50 <5.20 <520 <5.10 <5.00
Sodium (mg/kg) <500 <510 <550 <520 <520 <510 <510
Thallium (mg/kg) <10.0 <10.0 <11.0 <10.0 <10.0 <10.0 <10.0
Titanium (mg/kg) 380 330 370 280 380 420 310
Vanadium (mg/kg) 25 19 23 19 20 22 22
Zinc (mg/kg) 514 52 33 24 57 89 110
Mercury (mg/kg) - NA NA NA NA NA NA NA

Notes: NA = Not Analyzed
< = Detection Limit
mg/kg = milligrams per kilogram
Data not validated by JMM



TABLE 5-7

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES
(Sheet 10 of 12)

Ké K7 Lo L1 L2 L5 L6
05/04/90 05/16/90 05/16/90 05/04/90 05/04/90 05/04/90 05/16/90
Parameter Reported 0-0 ft 0-0 1t 0-0 1t 0-0 ft 0-0 ft 0-0 ft 0-0 f
Aluminum (mg/kg) 7760 4660 7540 6520 5860 7690 5210
Antimony (mg/kg) <6.40 <6.20 <6.20 6.4 <6.10 <6.40 <6.20
Arsenic (mg/kg) <11.0 11 12 <10.0 <100 <11.0 <10.0
Barium (mg/kg) 41 <210 110 130 40 45 30
Cadmium (mg/kg) <1.00 <1.00 1 1 53 <1.00 <1.00
Calcium (mg/kg) 4100 2500 4400 3000 2700 3700 5800
Chromium (mg/kg) 35 28 43 51 38 35 32
Cobali (mg/kg) 54 <5.20 5.4 6.5 <5.00 53 <5.10
Copper (mg/kg) 20 7.4 34 120 55 21 11
Iron (mg/kg) 13400 8390 13400 14700 10600 12400 8870
Lead (mg/kg) 32 12 62 240 96 49 12
Magnesium (mg/kg) 3200 1700 3100 3900 2400 3300 1600
Manganese (mg/kg) 130 9 180 240 110 150 90
Molybdenum (mg/kg) <540 <5.20 <5.20 <5.00 <5.00 <5.30 <5.10
Nickel (mg/kg) 34 25 32 55 32 32 23
Potassium (mg/kg) 1500 880 1000 980 760 1200 720
Silver (mg/kg) <540 <5.20 <5.20 <5.00 <5.00 <5.30 <5.10
Sodium (mg/kg) <540 <520 <520 <500 <510 <530 <510
Thallium (mg/kg) <11.0 <100 <10.0 <10.0 <10.0 <l10 <10.0
Titanium (mg/kg) 360 470 5719 320 360 370 400
Vanadium (mg/kg) 27 23 29 73 24 27 22
Zinc (mg/kg) 48 29 80 518 140 64 30
Mercury (mg/kg) NA NA NA NA NA NA NA

Notes: NA = Not Analyzed
< = Detection Limit

mg/kg = milligrams per kilogram

Data not validaied by IMM



TABLE 5.7

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES
(Sheet 11 of 12)

L7 MO0 M1 M10 M4 M35 M6
05/16/90 05/04/90 05/04/90 05/16/90 05/16/90 05/04/90 05/16/90
Parameter Reported 0-0 1t 0-0 ft 0-0 ft 0-0t 0-0ft 0-0 ft 0-0 ft
Aluminum (mg/kg) 4550 7190 8100 12900 5810 9080 11900
Antimony (mg/kg) <6.20 <6.00 <6.00 <6.30 <6.00 <6.10 <6.20
Arsenic (mg/kg) 11 12 <10.0 21 <10.0 22 28
Barium (mg/kg) 21 130 61 47 52 81 74
Cadmium (mg/kg) <1.00 <1.00 53 12 1.1 23 1.2
Calcium (mg/kg) 2100 4800 3500 6300 2700 5700 4700
Chromium (mg/kg) 31 90 52 36 35 34 46
Cobalt (mg/kg) <5.10 6.8 6.1 95 5.1 6.4 96
Copper (mg/kg) 12 220 100 54 23 47 49
fron (mg/kg) 8620 16800 14800 22900 10900 16200 20400
Lead (mg/kg) 23 64 170 160 80 180 97
Magnesium (mg/kg) 1700 5100 3500 4400 2700 4500 5900
Manganese (mg/kg) 88 190 190 370 150 260 310
Molybdenum (mg/kg) <5.10 25 <5.00 <5.20 <5.00 <5.00 <5.20
Nickel (mg/kg) 28 86 39 30 33 38 52
Potassium (mg/kg) 640 920 1200 690 840 1300 1500
Silver (mg/kg) <5.10 <5.00 <5.00 <5.20 <5.00 <5.00 <5.20
Sodium (mg/kg) <510 <510 <500 <520 <500 <510 <520
Thallium (mg/kg) <10.0 <100 <10.0 <10.0 <100 <10.0 <100
Titanium (mg/kg) 400 510 430 731 350 430 663
Vanadium (mg/kg) 24 26 29 66 27 38 46
Zinc (mg/kg) 34 130 160 100 95 140 110
Mercury (mg/kg) NA NA NA NA NA NA NA

Notes: NA = Not Analyzed
< = Detection Limit

mg/kg = milligrams per kilogram

Data not validated by IMM



TABLE 5-7

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES
(Sheet 12 of 12)

M7 M3 M9 NO 00
05/16/90 05/16/90 05/16/90 05/04/90 05/04/90
Parameter Reported 0-0ft 0-0 ft 0-0t 0-0 ft 0-0 ft
Aluminum (mg/kg) 12600 8740 7460 10200 11500
Antimony (mg/kg) <6.20 <6.20 <6.20 <6.20 <6.20
Arsenic (mg/kg) 33 19 18 12 <10.0
Barium (mg/kg) 73 49 47 120 93
Cadmium (mg/kg) 1.7 1 1.2 13 54
Calcium (mg/kg) 6600 4500 4000 9100 6400
Chromium (mg/kg) 38 43 34 64 48
Cobalt (mg/kg) 7.9 6.2 54 8.2 74
Copper (mg/kg) 49 33 37 150 68
fron (mg/kg) 20800 14600 12000 22100 17600
Lead (mg/kg) 170 60 69 440 100
Magnesium (mg/kg) 5300 3500 2700 4200 4500
Manganese (mg/kg) 320 200 170 350 310
Molybdenum (mg/kg) <5.20 <5.20 <5.20 <5.10 <5.20
Nickel (mg/kg) 38 36 31 56 44
Potassium (mg/kg) 1700 1300 940 1300 1600
Silver (mg/kg) <5.20 <5.20 <5.20 <5.10 <5.20
Sodium (mg/kg) <520 <520 <520 <510 580
Thallium (mg/kg) <10.0 <10.0 <10.0 <100 <10.0
Titanium (mg/kg) 604 510 480 490 480
Vanadium (mg/kg) 50 33 34 34 34
Zinc (mg/kg) 130 81 Ix 330 160
Mercury (mg/kg) NA NA NA NA NA

Notes: NA = Not Analyzed
< = Detection Limit

mg/kg = milligrams per kilogram

Data not validated by JMM



TABLE 5-8

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR RADIONUCLIDES DETECTED IN SOIL SAMPLES
(Sheet 1 of 4)

Al A2 A3 A4 AS A6 A7
05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 05/03/90
Parameter Reported 0-0ft 0-0 f1 0-0 ft 0-0 ft 0-0 ft 0-0 ft 0-0 ft
Gross Alpha (pCi/g) 5.5 1.7 49 4.4 23 2.3 12
Gross Beta (pCi/g) 98 8.7 11 20 14 8.5 11
Radium 226 (pCi/g) 03 0.2 0.1 0.3 0.1 0.3 1
Radium 228 (pCi/g) 0.2 <0.000 1.1 0.5 <0.000 <(.000 1.5
A8 B2 B3 B4 B5 Bé6 B7
05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 05/03/90
Parameter Reported 0-0 1t 0-0 1t 0-0 ft 0-0 ft 0-0 fi 0-0 i 0-0 ft
Gross Alpha (pCy/g) 33 7 44 44 1.7 2.8 23
Gross Beta (pCi/g) 13 92 13 11 il 9.7 94
Radium 226 (pCi/g) 0.5 0.1 0.7 0.1 0.7 0.1 <0.000
Radium 228 (pCi/g) 0.4 <0.000 <0.000 <0.000 <0.000 23 <0.000
B8 DA-1 DA-1 DA-1 DA-1 DA-IR DA-2
05/03/90 05/16/90 05/16/90 05/16/90 05/16/90 05/23/90 05/18/90
Parameter Reported 0-0ft 0.5-1ft 1.5-2 1t 25.5-26 ft 50-50.5 ft 0.5-1 ft 0.5-1ft
Gross Alpha (pCi/g) 2 34 12 1.7 23 23 20
Gross Beta (pCi/g) 11 14 12 17 8.8 8 18
Radium 226 (pCi/g) 03 04 0.4 0.5 0.3 <0.000 0.2
Radium 228 (pCi/g) <0.000 <0.000 <0.000 <0.000 54 1.1 <().000

Notes: NA = Not Analyzed

< = Detection Limit

pCi/g = picocunes per gram
Data not validated by IMM



TABLE 5-8

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR RADIONUCLIDES DETECTED IN SOIL SAMPLES

(Sheet 2 of 4)
DA-2 DA-2 DA-2 DA-2R DAR-1 DAR-2 DAR-3
05/18/90 05/18/90 05/18/90 05/23/90 05/17/90 05/12/90 05/12/90
Parameter Reported 13-13.5 ft 26-26.5 ft 40-40.5 f¢ 2.5-31t 0-0 ft 0-0 11 0-0 ft
Gross Alpha (pCi/g) 74 34 52 5 15 14 21
Gross Beta (pCi/g) 98 11 0.9 12 16 78 13
Radium 226 (pCi/g) 03 0.5 0.3 0.7 0.1 1.2 0.4
Radium 228 (pCi/g) <0.000 0.3 1.2 05 <0.000 <0.000 09
DAR-4 F1 F10 F2 F3 F4 F5
05/12/90 05/16/90 05/16/90 05/03/90 05/03/90 05/03/90 05/03/90
Parameter Reported 0-0ft 0-0 ft 0-0 ft 0-0ft 0-0 fi 0-0 ft 0-0ft
Gross Alpha (pCi/g) 16 2 2.3 2.2 23 3.9 49
Gross Beta (pCi/g) 29 14 15 1 11 10 8.6
Radium 226 (pCifg) 04 0.1 04 <0.000 <0.000 0.1 04
Radium 228 (pCi/g) 05 <0.000 2.3 1.5 1.2 0.8 1.2
Fé6 F9 G1 G10 G2 G3 G4
05/03/90 05/04/90 05/03/90 05/16/90 05/03/90 05/03/90 05/03/90
Parameter Reported 0-0ft 0-0 ft 0-0 ft 0-0 1 0-0 ft 0-0 ft 0-0ft
Gross Alpha (pCi/g) 2.8 39 34 23 18 1.7 1.2
Gross Beta (pCi/g) 14 12 12 18 28 19 10
Radium 226 (pCi/g) <0.000 <0.000 0.2 0.7 0.1 1.4 03
Radium 228 (pCi/g) 1.7 0.8 4.1 <0.000 1.9 0.2 1.9

Notes: NA = Not Analyzed
< = Detection Limit
pCi/g = picocunes per gram
Data not walidated by IMM



TABLE 5-8

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR RADIONUCLIDES DETECTED IN SOIL SAMPLES

(Sheet 3 of 4)
GS G8 G9 H1 H2 H3 H4
‘ 05/03/90 05/04/90 05/16/90 05/04/90 05/04/90 05/04/90 05/04/90
Parameter Reported 0-0 ft 0-0 ft 0-0 1t 0-0 ft 0-0 ft 0-0 1t 0-0 ft
Gross Alpha (pCi/g) 23 8.2 6.1 7.5 1.5 58 1.8
Gross Beta (pCi/g) 8.5 6.4 12 11 11 15 11
Radium 226 (pCi/g) 03 0.1 0.4 0.7 0.4 <(.000 0.1
Radium 228 (pCi/g) 0.7 <0.000 2.6 1 0.9 <0.000 0.7
H8 H9 12 13 14 17 I8
05/04/90 05/16/90 05/04/90 05/04/90 05/04/90 05/04/90 05/16/90
Parami. icr Reported 0-01t 0-0ft 0-0ft 0-0 ft 0-0 ft 0-0 1t 0-0 ft
Gross Alpha (pCi/g) 0.7 23 4.1 3 41 28 23
Gross Beta (pCi/g) 10 53 19 15 16 12 17
Radium 226 (pCi/g) <0.000 03 0.1 0.5 6.1 <0.000 1
Radium 228 (pCi/g) 09 0.3 0.1 1 09 0.9 <0.000
J1 J2 J3 J7 J8 K0 K1
05/04/90 05/04/90 05/04/90 05/04/90 05/16/90 05/16/90 05/16/90
Parameter Reported 0-0 ft 0-0 ft 0-0 ft 0-0 1t 0-0 ft 0-0 1t 0-0 ft
Gross Alpha (pCi/g) 24 7 <0.000 0.9 1.2 2.3 1.2
Gross Beta (pCi/g) 18 1.5 16 12 13 11 12
Radium 226 (pCi/g) 0.7 0.5 0.5 0.1 0.6 0.6 03
Radium 228 (pCi/g) 0.8 1.2 0.5 1.2 <0.000 0.1 0.6

Notes: NA = Not Analyzed

< = Detection Limit

pCi/g = picocuries per gram
Data not validated by IMM



TABLE 5-8

SITE 1 - 1943-1956 DISPOSAL AREA
RESULTS FOR RADIONUCLIDES DETECTED IN SOIL SAMPLES

(Sheet 4 of 4)
K2 K6 K7 Lo Ll 1.2 LS
05/04/90 05/04/90 05/16/90 05/16/90 05/04/90 05/04/90 05/04/90
Parameter Reported 0-0 ft 0-0 ft 0-0 ft 0-0 f1 0-0 ft 0-0 1t 0-0 ft
Gross Alpha (pCi/g) 46 6.6 <0.000 0.1 5.5 34 5.5
Gross Beta (pCi/g) 98 12 13 9.3 11 11 11
Radium 226 (pCi/g) 0.3 0.1 03 0.1 <0.000 0.5 <0.000
Radium 228 (pCi/g) 1.3 1.6 <0.000 <0.000 0.4 <0.000 0.6
Lé L7 MO Ml M10 M4 MS
05/16/90 05/16/90 05/04/90 05/04/90 05/16/90 05/16/90 05/04/90
Parameter Reported 0-01t 0-0ft 0-0fr 0-0 ft 0-0 ft 0-0 f1 0-0 ft
Gross Alpha (pCi/g) 1.2 28 33 5.5 3.1 5.5 4.5
Gross Beta (pCi/g) 4.6 6 15 7.1 3.8 12 11
Radium 226 (pCi/g) 0.4 03 08 0.3 0.1 0.1 <0.000
Radium 228 (pCi/g) 1 <0.000 09 03 0.4 | <0.000
M6 M7 M8 M9 NO 00
05/16/90 05/16/90 05/16/90 05/16/90 05/04/90 05/04/90
Parameter Reported 0-0 ft 0-0 ft 0-0ft 0-0 ft 0-0 ft 0-0ft
Gross Alpha (pCi/g) 28 28 34 28 1.7 5.6
Gross Beta (pCi/g) 16 8.7 9.1 6.9 14 10
Radium 226 (pCi/g) 22 09 0.4 0.6 <0.000 0.3
Radium 228 (pCi/g) 1.4 32 3.2 <0.000 0.7 0.6

Notes: NA = Not Analyzed

< = Detection Limit

pCi/g = picocurics per gram
Data not validated by IMM
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A Canonie Soil Sampie Location

NOTE: Boring and monitoring well locations were obtained from a
base map provided by Canonie Environmental, inc. The individual
locations were digitized onto a base map CAD file provided by NAS Alameda.
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¢ Canonie Boring 1990

»  Canonie Soil Sample Location

Boring and monitoring well iocations were obtained from a base map
provided by Canonie Environmental, Inc. The individual locations were
digiized onto a base map CAD file provided by NAS Alameda.

All data shown on figures is from the Canonie investigation
and refiects detections only. At present, data has not been independently
vaildated, and laboratory quanfers are not shown.

/
D

VOLATILE ORGANIC COMPOUNDS DA-1 DA-1 DA-1 DA-1R
(ugrkg) Depth (ft) 152t 25-25.5ft 50-50.5% 1.5-2ft
Methylene Chiorids 32 27 14 14 Oakland Inner Harbor
Acetone <11.0 <18.0 57 <11.0
2-Butanone <11.0 <18.0 16 <11.0
4-Methyl-2-pentanone <5.60 <9.00 6 <5.50 SEMIVOLATILE COMPOUNDS MO No OO
Toluene [*] <9.00 <6.00 <5.50 - (pg’kg)  Depth (ft) - 0-0ft 0-0ft 0-Oft
Ethylbenzene (ug/kg) <5.60 13 <6.00 <5.50
Di-n-butylphthalate 1600 880 7800
SEMIVOLATILE COMPOUNDS DA-1 > — - VOLATILE ORGANIC COMPOUNDS DA-2 DA-2 DA-2 DA-2R
(kg/kg)  Depth (fy 25255 ft 00 ER.‘Ro;qD\ (ugikg) Depth (ft) 12-12.5ft 25-255f1 39-39.5ft 354 ft
Pyrene 8300 Methylene Chicride 15 16 14 19
Benzo(bjtluoranthene 4000 =
Benzo(a)pyrene 5800 N-0 n M-5 W M-7 SEMIVOLATILE COMPOUNDS  DA-2
indeno(1,2,3-cd)pyrene 2700 \ M-4 M6 . A0 (vg/kg)  Depth (f) 0-0.5 ft
M-1 g
n nM-9 bis(2-
SEMIVOLATILE COMPOUNDS Ko Ki K2 DA-1 L-5 M-10 (2-Ethylhexyi)phthalate 8500
(kg/kg)  Depth (ft) 0-0ft 00ft 0-0ft M-0 RN L-6 -
Phenanthrene 3600 <680 <670 3 L2 L7 SEMIVOLATILE COMPOUNDS L0 L1 L2 s
SEMIVOLATILE COMPOUNDS  Ji J2 Di-n-butylphthalate <3400 <680 2500 4 g Alpha (ug/kg)  Depth (ft) ooft 00ft 00 0-0ft
(ug’kg)  Depth (ft) o-0ft 0-0ft Fiuoranthene 17000 <«<B80 <670 -0
Pyrene 21000 810 <670 ! o~ n [ Di-n-butylphthalate <1400 7300 910 <700
Phenanthrene <670 680 Benzo(a)anthracene 17000 <680 <670 K-2 % K-6 K-7 Fluoranthene 4600 <1300 <670 <700
Fiuoranthene <670 1700 Chrysene 20000 910 <670 4?‘— Pyrene 4300 <1300 <670 <700
Pyrene <6570 1600 Benzo(k)fluoranthene 24000 <680 <670 {2 Benzo(a)anthracene 1900 <1300 <670 <700
Benzo(a)antiwacene <670 910 ‘;, .J‘S Qhrysene 2800 <1300 <670 <700
Chrysene <670 1200 bis(2-Ethylhexyl)phthalate <1400 <1300 <670 720
bis(2-Ethyihexyf)phthalate 1300 1400 nJ-7 18 Benzo(b)fluoranthena 2000 <1300 <670 <700
Benzo{b)fluosanthene 840 2300 -4 Benzo(k)fluoranthene 1600 <1300 <670 <700
Benzo(a)pyrene 670 1200 /\ Benzo(a)pyrene 2100 <1300 <670 <700
-7 Indeno(1,2,3-cd)pyrene 1600 <1300 <670 <700
., \ Benzo(g,h,i)peryiene 1800 <1300 <670 <700
SEMIVOLATILE COMPOUNDS H1  H2 -
(vg/kg)  Depth (1) o0ft o0ft 0-0ft H-8 H-9 G-10
G-4 G-5 I~ = SEMIVOLATILE COMPOUNDS 12
Phenanthrene 5700 <710 1600 " = \ u G-9 (vg/kg)  Depth (ft) o-oft
Fluoranthene 13000 <710 2900 G-8
Pyrene 12000 710 2200 SEMIVOLATILE COMPOUNDS G1 G8 \ <3 Fluoranthene 1100
Benzo(a)anthracene 9300 <710 1100 §| (ugkg)  Depth () coft oot Pyrena 980
Chrysene 13000 <710 1400 Benzo(b)fluoranthene 1000
bis(2-Ethythexyf)phthalate <3400 <710 820 Di-n-butylphthalate <3400 1200
Benzo(b)fluoranthene 10000 1100 2400 Pyrene 3700 <730
Benzo(a)pyrene 15000 <710 1200 Chrysene 3400 <730
Benzo(b)fluoranthene 8300 <730 SEMIVOLATILE COMPOUNDS F1 F2 F4 79 ay7-25
(vg’kg)  Depth (ft) 0-0ft 0-Oft 0-0ft 0-0ft Runway
Di-n-butylphthalate <680 980 <720 970
Fiuoranthene 790 <680 <720 <660
Pyrene 900 <680 <720 <660
bis(2-Ethylhexyl)phthalate <680 <680 720 <S60
//___s
B-6 B-7 B-8 g
By B34 B4m Pom " "
SEMIVOLATILE COMPOUNDS B3 TAXIWAY NO. 1 = F A8
{wg/kg)  Depth (f) 0-0 ft oY ﬁ@——— \
& S
Di-n-butylphthaiate 1100 %
. <
2
zZ
, %
SEMIVOLATILE COMPOUNDS A4 A5 A7 A8 pu
(Hg/kg)  Depth (1) ooft 0O0ft 0oOft oOOft 3 0 200 400
{’“ Di-n-butyiphthalate 930 2000 700 1100 5 SCALE IN FEET
 LEGEND NoTES: NAVAL AIR STATION ALAMEDA

ALAMEDA, CALIFORNIA
SITE 1 - 1943-1956 DISPOSAL AREA
VOLATILE AND SEMIVOLATILE ORGANIC
COMPOUNDS IN SOIL
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m  Canonie Soil Sampie Location

Boring and monitonng weil locations were obtained trom a base map
provided by Canonse Environmental. inc. The individual locations were
digitized onto a base map CAD file provided by NAS Alameda.

All data shown on figures is from the Canonie investigation
and retlects detections only. At present, data has not been independently
validated. and laboratory qualifers are not shown.

L

r?le)ClDEIPCB COM'SS;:I&S; 00 No PESTICIDE/PCB COMPOUNDS DA-1  DA-1  DA-IR
Ho'kg 0 oo (wgkg) Depth () 005 152 005
K
for- 00 680 .
Aroctor-1260 8 8 4,4-DDE 220 64 <220 TOTAL ORGANIC CARBON DA-2 DA-2R
4.4-DDT 28 450 <220 Depth(ffy 253 33
Arocior-1260 <540 <560 1200 PIn € . S
TOTAL ORGANIC CARBON DA-1 DA-1R - - Total Organic Carbon (%) 03¢ 033
Depth(ft) 05-1 1-15 PESTICIDE/PCB COMPOUNDS pa-2
(vg/kg) Depth (tt)
00 Total Organic Carbon (%) 1.1 021 005
Aroclor-1248 1200
N-0 M-
PESTICIDE/PCB COMPOUNDS Lo R
(HgKa) Depth ™) 00 00 0-0 DA-1 MY PESTICIDZ/PCB COMPOUNDS Mg
(hg/kg) Depth (ft) 0.0
44-0DT 36 <200 <100
Aroclor-1260 1000 1200 4100 M.-O 4,4-DOT 1
L-1 L-2
PESTICIDE/PCE COMPOUNDS 2
(varko) Depth () 00 \
L-0
4.4-DDT 100 BK.2 2,
%
o %
PESTICIDE/PCB COMPOUNDS 2 i3 " 2
(ug/kg) Depth(™) 00 00 00 1% \J2" jam ¢
44-DDT 4 200 1 14
Aroclor-1260 <510 600 <250
PESTICIDE/PCB COMPOUNDS G4 H2  H3 - -
(g/kg) Depth(f) 00 00 00 a H4
Z uG-1 [}y
44-DDE @40 51 <200 84
4.4-DDT <440 89 37 . =
Arocior-1260 3200 <1100 <510 G2 g3
o]
%) F-2 F-3 F4 Fs5
HYDROCARBON COMPOUNDS G2 H1 Y . .
Depth (ft) 0-0 0-0
TRPH (mg/kg) 110 850
Runway 7-25
PESTICIDE/PCB COMPOUNDS F1  F2  F3  F8
{ug/kg) Depth (1t} 00 00 00 00
4.4-DDD 210 <100 38 <0
44-DDE 10 <100 33 <200
44-DDT 110 47 39 55
N B-6
B2 B5 o
TAXIWAY NO. 1 W
PESTICIDE/PCB COMPOUNDS A1 B2 B3 _ — 73 A=6 A7 A8
(ng/kg) Depth (1) 00 00 0-0 A-:1—-"“A?2-‘""_,__A:a Ad \
44-00T <100 3 33 X
Aroclor-1260 370 <50 <51 '2;
!
HYDROCARBON COMPOUNDS B2 83 HYDROCARSON compoclgmcz% g‘_z :f, Fr‘\ 0 200 400
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6.0 SITE 2 - WEST BEACH LANDFILL

6.1 INTRODUCTION

This section summarizes the preliminary phase of the field investigation conducted at Site 2 by Canonie
in 1990 as part of the SWAT investigation mandated by the RWQCB in June 1987. A second, and more
extensive, phase of the field investigation for the SWAT report was subsequently conducted in 1991 by the PRC
team, which included Sites 1 and 2. The data from the second phase were presented in a SWAT report
prepared by the PRC team and submitted to the DTSC in September 1992.

The initial intent was to include the data obtained in the Canonie investigation in the SWAT report.
Because the Canonie analytical data were not available at the time the SWAT report was completed, only
subsurface geologic data generated at this site by the Canonie investigation were incorporated in the SWAT
report. This section presents only ihc results of the chemical analyses performed by Canonie. A comprehen-
sive presentation of the history of fill and disposal operations, geologic and hydrogeologic conditions, and tidal,
influences, is discussed in the PRC team’s report titled "Solid Waste Water Quality Assessment Test (SWAT)
Report, RI/FS Phases 5 and 6, Draft Final," dated September 1992 (PRC/Montgomery Watson, 1993c).

6.2 SITE DESCRIPTION AND BACKGROUND

Site 2, the West Beach Landfill (Initial Assessment Study Site 1) occupies approximately 110 acres in
the southwestern corner of NAS Alameda and is located to the south of Site 1 (the 1943-1956 Disposal Area)
(Figure 1-2). The western and southern borders of Site 2 are on San Francisco Bay (Figure 6-1). The
southwest portion of Site 2 (approximately 42 acres) is within the City and County of San Francisco. The
remainder of Site 2 is located in the City and County of Alameda.

- Fill operations for the area occupied by Site 2 began in 1956 with the construction of a sea wall along
the southern and western sides (Cristi, 1973). USCGS nautical charts dating from 1937 and 1942 indicate the
Site 2 area was covered by 3 to 24 feet of seawater prior to the emplacement of fill. By May 1957, the sea
wall had been completed and the northern portion of the site had been filled to above sea level. An aerial photo
from Pacific Aerial Surveys dated May 19, 1969 shows that the southern portion of the southern half of Site 2
had been filled to above sea level but the northern portion of the southern half remained covered with water.

By April 1973, artificial fill had been emplaced over the entire area that is now Site 2.



Disposal operations began at the West Beach Landfill in the early 1950s but full operations began in
1956, following the closure of the 1943-1956 Disposal Area, and continued until 1978 (Canonie, 1990d). The
disposal method consisted of excavating a trench to approximately 20 feet bgs in the hydraulic fill and placing
the waste material in the trench. The wastes were spread and compacted by a bulldozer and were
intermittently covered with excavated soil (E&E, 1983). During the late 1970s, the primary disposal method
changed to excavating to the water table and then filling with waste (HLA, 1983).

Known materials that were deposited in Site 2 include waste chemical drums; municipal garbage;
solvents; oily waste and sludges; paint waste; plating wastes; industrial strippers and cleaners; acids; mercury;
PCB-contaminated fluids and TAC rags; batteries; low-level radiological wastes; sfcrap metal; inert ordnance;
spoiled food; asbestos; pesticides, both solids and liquids; tear gas agent ortho-chlorobenylidene malononitrile
(CS); infectious waste; creosote; dredge spoils; and waste medicines and reagents. An estimated 1.6 million
tons of wastes were disposed in the West Beach Landfill (E&E, 1983). According to E&E (1983) and Canonie
(1990d) reports, disposal of hazardous materials was discontinued by the early 1970s.

6.3 CURRENT USE

Site 2 is bounded on the west and south by San Francisco Bay, and to the north and east the site is
fenced with lockable gates from Perimeter Road and the Runway Area (Figure 6-1). The landfill is surrounded
by an earthen berm approximately 55 feet wide and 7 feet high. Several piles of construction debris are present
in the southeastern portion of the site. The refuse disposal area is moderately to well vegetated with grasses and
supports a variety of wildlife. The wetland area in the southwest corner provides a nesting area for birds and is

also well vegetated with grasses. Site 2 is not used for air station operations or activities.

6.4 PREVIOUS INVESTIGATIONS

After disposal activities ceased in March 1978, the Navy developed plans to close the landfill as a Class
II landfill in accordance with local and state regulations. Closure plans were submitted to the California
Department of Health Services (DHS). Various investigations have been conducted by Navy contractors. A

brief synopsis of investigations and events related to landfill closure is presented below (Canonie, 1990d):
. March 1978 - Harding Lawson Associates (HLA) submitted the Sanitary Landfill Site Study
(HLA, 1978) to bring Site 2 to closure as a Class II landfill facility to the DHS for review.

. June 1980 - The California Regional Water Quality Control Board-San Francisco Region
(RWQCB) received the Draft Sanitary Landfill Closure Plan (HLA, 1980a) for review.
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April 1983 - E&E submitted the Initial Assessment Study report to the Navy. This report
presented the results of the first phase of the Navy Assessment and Control of Instailation
Pollutants (NACIP) program and included the West Beach Landfill as one of 12 sites that had
been initially assessed at NAS Alameda.

September 9, 1983 - The RWQCB issued a Tentative Order of Closure Requirements for the
West Beach Landfill. This Tentative Order was followed by Order No. 83-35 on September
28, 1983.

October 1983 - HLA submitted the second phase of the NACIP investigation known as the
Confirmation Study to the RWQCB (HLA, 1983).

June 1985 - The Navy notified the RWQCB that the slurry wall requested in 1983 had been
installed along a portion of the western perimeter of the landfill to prevent seepage of leachate
into the bay and that sea wall repairs had been completed in October 1984.

November 1985 - The Navy informed the RWQCB that the southwestern portion of Site 2,
where landfill cover material was being obtained, had been declared a wetland and could no
longer be dredged for borrow material for the landfill cover.

March 1986 - The RWQCB received as-built drawings of the Solid Waste Disposal System
prepared by HLA.

April 1986 - The Navy informed the RWQCB that approximately 75,000 cubic yards of
additional material would be necessary to bring the cover thickness up to the original
specifications. A contractor had located a source and was spreading 20,000 cubic yards of
imported material on the landfill.

June 1986 - The Navy received a request from the RWQCB for a proposal to address the
ponding of water at Site 2. In November 1986, the Navy submitted a plan to the RWQCB for
grading the site to prevent ponding of water. The grading was completed in December 1986.

1987 and 1988 - The Navy sent requests to the RWQCB to deposit dredge spoils from projects
in the vicinity of the air station for cover material in Site 2 if possible. Due to funding and
scheduling problems of the dredging projects, no dredge spoils have been deposited at Site 2.

June 1987 - The Navy was notified by the RWQCB of the requirement to perform a SWAT
investigation at Sites 1 and 2.

1990 - Canonie drilled four borings, one at each corner of the landfill, to depths between 47
and 90 feet bgs as the initial phase of the SWAT investigation.

1992 - The PRC team conducted the final phase of the SWAT investigation and submitted the
Final SWAT and DSR to the regulatory agencies in April 1993.

CANONIE INVESTIGATION

During the initial phase of the SWAT investigation, Canonie drilled four exploratory borings, one at

each corner of the West Beach Landfill (Figure 6-1). The borings were drilled to evaluate the vertical extent

and composition of the late Pleistocene/Holocene alluvial/eolian deposits prior to installation of a deep
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monitoring well network around the landfill. Each boring was drilled approximately 5 feet into the late
Pleistocene estuarine deposits to the following depths bgs: WB-1 - 90 feet; WB-2 - 17.5 feet; WB-2B - 63 feet;
WB-3 - 46.5 feet; and WB-4 - 51.5 feet. Boring WB-2B was a continuation of Boring WB-2, using a rotary
drilling method. A total of 63 soil samples was collected from the four borings and submitted for chemical and
geotechnical analyses. Table 6-1 summarizes the analyses performed on the soil samples. Geotechnical data
are presented in Table 6-2 and Appendix D. Boring logs are presented in Appendix C. No monitoring wells

were constructed nor were groundwater samples collected as part of this phase of the SWAT investigation.
6.5.1 Site Geology/Hydrogeology

This section presents the geologic/hydrogeologic data generated from the four exploratory borings. A
comprehensive discussion of subsurface geologic/hydrogeologic conditions is described in the SWAT report
(PRC/Montgomery Watson, 1993d).

Artificial fill was encountered in the exploratory borings to depths between 30 and 44 feet bgs. The fill

consists predominantly of silty sand or silty fine sand with minor amounts of clay and gravel.

Holocene Bay Mud deposits underlie the artificial fill and consist of black to dark gray clay to silty clay
with silty and lesser amounts of clayey sand and sand. The Holocene Bay Mud Unit varies in thickness from 7
to 40 feet in the four borings. In the southwest corner of Site 2 the Bay Mud Unit is silty sand with little or no
clay.

As previously mentioned, it is difficult to distinguish between alluvial and eolian (Merritt Sand)
deposits underlying the Bay Mud in the vicinity of Sites 1 alid 2. Therefore, the sediments underlying the Bay
Mud and overlying the late Pleistocene estuarine deposits are referred to as the late Pleistocene/Holocene
alluvial/eolian deposits; in the four borings drilled at Site 2, these deposits varied in thickness from 32 to 48

feet. They consist predominantly of silty sand and clayey sand.

The four borings at Site 2 were terminated in the late Pleistocene estuarine deposits. These deposits

consisted of dark greenish-gray to gray, very stiff, organic, silty clay.
Groundwater monitoring wells were not installed, so hydraulic gradients were not determined at that

time. A complete discussion of the subsurface hydrogeologic conditions is presented in the 1992 SWAT report
prepared by the PRC team (PRC/Montgomery Watson, 1993c).
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6.5.2  Analytical Results - Soil Samples

A total of 63 soil samples were collected; 55 field samples and 8 replicate samples. The 55 soil
samples collected from the four Canonie borings at Site 2 were selectively submitted for VOCs, SVOCs,
pesticides/PCBs, metals, general chemical characteristics, radionuclides, and asbestos. Table 6-1 presents a

complete listing of the analysis performed on each soil sample.

6.5.2.1 Volatile Organic Compounds. Three VOCs were detected in 14 soil samples: acetone, 2-
butanone, and methylene chloride. Figure 6-2 shows the location of these samples and Table 6-3 summarizes

the data. No soil samples contained total VOC concentrations above 1 mg/kg.

6.5.2.2 Semivolatile Organic Compounds. Nine SVOCs were detected in one surface soil sample at
Site 2 as shown in Table 6-4 and on Figure 6-2. These SVOCs are the PAH compounds fluoranthene, pyrene,
benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)-
pyrene, and benzo(g,h,i)perylene. This soil sample contained total SVOC concentrations above 10 mg/kg.

6.5.2.3 Pesticides/PCBs. Two pesticides, 4,4’-DDE and 4,4’-DDT, and one PCB, Aroclor-1260,
were detected in three soil samples. The detections of these compounds are listed on Table 6-4 and shown on

Figure 6-3. No soil samples contained pesticides and PCBs at levels above 1 mg/kg.

6.5.2.4 Metals. The surface and subsurface soil samples were analyzed for 19 metals. The results
were compared to the 95 percent/95 percent statistical tolerance interval presented for the Runway Area in the
SWAT report and to Native Soil Concentrations of Various Elements (Dragun, 1988). The estimated
background ranges of metals in soil are given in Table 3-1, and typical concentration ranges of metals occurring
naturally in soil are given in Table 3-2. Eight metals were detected in 13 samples above the 95 percent/95
percent statistical tolerance interval upper limit: aluminum, arsenic, cadmium, copper, lead, vanadium, zinc,
and mercury. All sample results fell within the expected range for native soils except for three metals.
Mercury was detected in one sample at 0.27 mg/kg, above the expected maximum typical range for native soils
of 0.08 mg/kg. Magnesium was detected in two samples, at 6,700 mg/kg and 9,000 mg/kg, slightly above the
maximum of the expected range, 6,000 mg/kg. Arsenic was detected in eight samples above typical native soils
range of 4 mg/kg. No extreme range has been established for these metals. Table 6-5 lists the metals detected
at Site 2.



6.5.2.5 General Chemical Characteristics. Seven soil samples from Site 2 were analyzed for TOC.
Table 6-6 lists the reported values and Figure 6-3 presents the data. Nineteen soil samples were analyzed for

soil pH. Results are listed in Table 6-6.

6.5.2.6 Radionuclides. Gross alpha particles were detected at 16 sample locations, gross beta
particles were detected at 18 sample locations, and radium-226 and radium-228 were detected at 17 and 13

sample locations, respectively. These detections are listed in Table 6-7.
6.6 SUMMARY AND CONCLUSIONS

The purpose of the data summary report is to provide a qualitative assessment of the Canonie data to
identify whether sufficient information has been collected for the RI/FS evaluation. As discussed in Section 3,
QA/QC information is not available for the data validation; therefore, the data presented in this report has not
been validated under EPA CLP proécdures.

Sixty-three soil samples from four borings were collected by Canonie from the fill, the Holocene Bay
Mud Unit, and the late Pleistocene estuarine deposits. The borings were drilled to the following depths: WB-1 -
81 feet; WB-2 - 17.5 feet; WB-2B - 63 feet; WB-3 - 46.5 feet; and WB-4 - 51.5 feet. VOCs, SVOCs, metals,
pesticides/PCBs, and radionuclides were detected in the Site 2 soil samples. In addition, pH was measured in

19 soil samples, and TOC was analyzed in 6 soil samples. No groundwater samples were collected at this site.

Methylene chloride was detected in 14 of the 15 samples analyzed for VOCs; two other VOCs, acetone
and 2-butanone, were detected at 10.0 to 10.5 feet in WB-1, respectively. These VOCs, which are considered
common laboratory artifacts, were detected at very low concentrations (less than 130 ug/kg). No soil samples

contained total VOC concentrations above 1 mg/kg.

. In only one sample, out of 19 samples analyzed, were SVOCs detected. The nine SVOCs, all PAHs,
were detected in the surface sample at WB-3, located in the southwest corner of the site. These PAHs were
detected at concentrations of 2,300 to 8,300 ug/kg. The PAHs detected at Site 2 are suspected of originating in
the fill before it was brought to the landfill and are possibly a result of operations at the former oil refinery at

what is now Site 13.
Eight metals were present in the surface and subsurface soil samples at concentrations exceeding the 95

percent/95 percent statistical tolerance limit of background concentrations at NAS Alameda (PRC/JMM, 1992c).

Three metals, arsenic, mercury, and magnesium, were detected above the typical range for native soils (Dragun,
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1988). The significance of the presence of metals above background levels will be further evaluated during the

risk assessment to be performed during the comprehensive RI/FS process.

Two pesticides were detected in two samples at sampling location WB-1 (at the surface and at 10.5 to
11 feet), at concentrations less than or equal to 19 ug/kg. One PCB was detected in the surface sample at two

sampling locations, WB-1 and WB-2, at concentrations less than or equal to 400 ug/kg.

If the analytical results can be validated and are considered to be acceptable, the following conclusions

can be made:

. Only one soil sample collected from boring WB-3 contained total SVOC concentration above
10 mg/kg. No soil samples contained total VOC or pesticides and PCBs at concentrations
above 1 mg/kg. The soil around boring WB-3 may have been significantly impacted by
SVOCs. Combining these data with the data collected during the Phases 5 and 6 investigation,
it is concluded that sufficient soil data have been collected to characterize the presence of
SVOCs and other organics, as well as metals, in soil at Site 2.

The significance of the presence of these VOCs, SVOCs, pesticides and PCBs, and metals in the soil is
further evaluated in the SWAT and DSR (PRC/Montgomery Watson, 1993c). The Canonie data together with
the data collected during the SWAT investigation performed by the PRC team have been assessed to determine
the need for follow-on sampling. An evaluation of all data collected at Site 1 will be conducted during the risk

assessment to be performed during the comprehensive RI/FS work.
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TABLE 6-1

SITE 2 - WEST BEACH LANDFILL
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL SAMPLES
(Sheet 1 of 3)

L 105110 Soil
110115

WB2 170-17.5 Soil | .
WB2B 450455 St || f || | o sk bt .
WB-2B 455460 Soil . o] of o o .
WB-2B 460465 Soil : i .
WB-2B 61.5-62.0 Soil .




TABLE 6-1

SITE 2 - WEST BEACH LANDFILL
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL SAMPLES
(Sheet 2 of 3)

Boring  Depth Matrix

WB-2B 620625 Soil |
WB-2B 625-63.0 Soil
WB-3

WB4 10.0-1.05
WB-4 105180 Soil 1 b .| | . SR IRE R
WB4 11.0-11.5 Soil .
WB4 300-30.5 Soil _ .




TABLE 6-1

SITE 2 - WEST BEACH LANDFILL
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL SAMPLES
(Sheet 3 of 3)

Boring  Depth Matrix

19 19 19 19 19 7 2 15
Notes:
Analysis Mgthods  Matrix
TOC EPA 29-3.52  soil
Asbestos Asbestos soil
Metals EPA 6010 soil

Mercury EPA 7471 soil
Pest/PCB EPA 8080 soil

vOoC EPA 8240 soil
SvoC EPA 8270 soil
pH EPA 9045 soil

Radiation Radiation soil



TABLE 6-2

SITE 2 - WEST BEACH LANDFILL
GEOTECHNICAL SAMPLE LABORATORY TEST RESULTS

Soil Classification

Sample No. Depth Laboratory Field Moisture Dry Specific Hydraulic
Content Density Gravity Conductivity

(ft) (%) (peh (cm/s)
WB-1 0 SM SM 8.4 100.1 NA 6.0E-04
WB-1 20.5 SC CL 344 854" NA NA
WB-1 36.5 CL CL 35.2 85.0 2.65 NA
WB-2 90 CH CH NA NA 2.66 NA
WB-3R 0 SP/SM SP 1.6 98.3 NA NA
WB-3R 2.5 SP SP 53 97.8 NA 9.0E-04
WB-3 16.5 Sp SP 18.3 103.6 2.65 NA
WB-3 17.5 SP SP 20.0 102.8 NA 8.0E-04
WB-3 37 SW SM 19.1 117.1 2.71 2.0E-04
WB-3 46.5 SM SM 20.0 110.7 2.69 3.0E-07
WB-3 48 SP SM 20.2 108.7 NA 3.0E-04
WB-4 0 SP SP/SM 2.1 87.2 NA 1.0E-03
WB-4 1.5 SP/SM SP/SM 1.9 90.1 NA NA
WB-4 104 CH CL NA NA 2.59 NA
Notes:

NA - Not Analyzed
Parameters not detectect are reported as less than method detection limit.

Laboratory Methods (Units):
Soil Classification - Unified Soil Classification System (USCS) - ASTM D2488
Moisture Content - ASTM D2216 (percent)
Dry Density - ASTM D2937 (pounds per cubic foot)
Specific Gravity - ASTM D854
Hydraulic Conductivity - EPA 9100 (centimeters per second)

Soil Classification Legend:

GW  Well graded gravels, gravel-sand mixtures, M Silty sands, sand-silt mixtures
little or no fines
SC Clayey sands, sand-clay mixtures
GP  Poorly graded gravels, gravel-sand

mixtures, little or no fines ML Inorganic silts and very fine sands, rock flow
silty or clayey fine sands or clayey
GM  Silty gravels, gravel-sand-silt mixtures silts with slight plasticity
GC  Clayey gravels, gravel-sand-clay mixtures CL Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean
SW  Well graded sands, gravelly sands, clays

little or no fines
OL Organic silts and organic silty clays or low
SP  Poorly-graded sands, gravelly sands, plasticity
litde or no fines
CH Inorganic clays of high plasticity, fat clays



TABLE 6-3

SITE 2 - WEST BEACH LANDFILL
RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

WB-1 WB-1 WB-1 WB-2 WB-2B wB-28 WB-3 |
06/01/90 06/01/90 06/01/90 05/24/90 05/29/90 05/29/90 05/22/90
Parameter Reported 10-10.5 ft 35-35.5 fit 79.5-80 ft 5-5.51t 45-45.5 ft 61.5-62 It 15-15.5 It
Methylene Chloride (ug/kg) 22 10 8 18 43 40 25
Acetone (ug/kg) 130 <140 <12.0 <110 <13.0 <120 <120
2-Butanone (ug/kg) 51 <14.0 <12.0 <11.0 <13.0 <120 <120
WB-3 WB-3 WB-3R WB-4 WB-4 wB-4 WB-4R
05/22/90 05/22/90 05/23/90 05/21/90 05/21/90 05/21/90 05/23/90
Parameter Reported 35-355ft 45-45.5 ft 3541 10-10.5 ft 30-30.5 ft 50-50.5 ft 1.5-2 ft
Methylene Chloride (ug/kg) 23 2] 11 25 16 17 12
Acetone (ug/kg) <13.0 <120 <110 <13.0 <13.0 <130 <100
2-Butanone (ug/kg) <13.0 <120 <110 <130 <130 <13.0 <100

Notes: NA = Not Analyzed
< = Detection Limit
ug/kg = micrograms per kilogram
Data not validaied by JMM



TABLE 6-4

SITE2 - WEST BEACH LANDFILL
RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS AND
PESTICIDES AND PCB COMPOUNDS DETECTED IN SOIL SAMPLES

WB-3
05/22/90

Parameter Reported 0-0.5 ft
Semivolatile Compounds

Fluoranthene (ug/kg) 2300

Pyrene (ug/kg) 2700

Benzo(a)anthracene (ug/kg) 2500

Chrysene (ug/kg) 3300

Benzo(b)luoranthene (ug/kg) ' 8300

Benzo(k)fluoranthene (ug/kg) 3400

Benzo(a)pyrene (ug/kg) 5000

Indeno(1,2,3-cd)pyrene (ug/kg) 2800

Benzo(g,h,i)perylene (ug/kg) 4800

WB-1 WB-1 WB-2
05/31/90 06/01/90 05/24/90

Parameter Reported 0-0.5ft 10.5-11 ft 0-0.511
Pesticide/PCB Compounds

4,4"-DDE (ug/kg) <110 5.7 <4.30

4,4'-DDT (ug/kg) ' 19 <240 <4.30

Aroclor-1260 (ug/kg) 400 <61 380

Notes: NA = Not Analyzed
< = Detection Limit
ug/kg = micrograms per kilogram
Daia not validated by JMM



TABLE 6-5

SITE 2 - WEST BEACH LANDFILL

RESULTS FOR METALS DETECTED IN SOIL SAMPLES
(Sheet 1 of 3) _

WB-1 WB-1 WB-1 WB-1 WB-2 wh-2 WBRB-2
05/31/90 06/01/90 06/01/90 06/01/90 05/24/90 05/24/90 05/24/90
Parameter Reported 0-0.5 ft 10.5-11 ft 35.5-36 It 80-80.5 It 0-0.5 ft 5.5-6 ft 16-16.5 ft

Aluminum (mg/kg) 8540 5310 18800 7910 9370 5290 7100
Arsenic (mg/kg) 14 12 32 15 <110 <110 <120
Barium (mg/kg) 86 40 30 <250 45 <210 36
Cadmium (mg/kg) 6.4 <1.20 <140 <1.20 6.2 <1.10 <1.20
Cakcium (mg/kg) 11000 2400 3600 2400 4600 2300 3300
Chromium (mg/kg) 44 33 59 45 56 28 47
Cobalt (mg/kg) 64 <6.10 13 7 1.5 <5.30 6.2
Copper (mg/kg) 56 38 69 40 52 6.1 73
fron (mg/kg) 15000 10300 29800 13200 16000 8650 12500
Lead (mg/kg) 81 29 16 72 31 <530 <6.20
Magnesium (mg/kg) 3800 2400 9000 3400 4700 2200 3900
Manganese (mg/kg) 240 92 230 130 220 97 130
Nickel (mg/kg) 41 29 62 37 52 26 43
Potassium (mg/kg) 1300 990 3200 1200 1400 620 920
Sodium (mg/kg) 710 <610 4200 710 730 <530 2200
Titanium (mg/kg) 430 440 878 520 470 410 610
Vanadium (mg/kg) 28 22 52 29 31 19 30
Zinc (mg/kg) 100 56 74 40 64 17 24
Mercury (mg/kg) 0.27 <0.240 <(.280 <0.250 <0.210 <0.210 <0.250

Notes: NA = Not Analyzed

< = Detection Limitn

mg/kg = milligrams per kilogram
Daia not validated by IMM



TABLE 6-5

SITE 2 - WEST BEACH LANDFILL
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 2 of 3)
WB-2B WB-2B WB-J WB-3 WB-3 WB-3 WB-3R
, 05/29/90 05/29/90 05/22/90 05/22/90 05/22/90 05/22/90 05/23/90
Parameter Reported 45.546 It 62-62.5 ft 0-0.5ft 15.5-16 ft 35.5-36 ft 45.5-46 f1 2251t
Aluminum (mg/kg) 12400 7970 4440 4430 6800 10300 4630
Arsenic (mg/kg) <120 <120 10 <120 19 26 <11.0
Barium (mg/kg) <240 48 31 <25.0 28 31 45
Cadmium (mg/kg) <1.20 <1.20 5.1 <1.20 <1.20 <1.20 <1.10
Cakcium (mg/kg) 3800 2800 2500 2200 2400 2200 2200
Chromium (mg/kg) 51 38 27 28 34 50 31
Cobalt (mg/kg) 9.2 <6.00 <5.20 <6.30 <6.00 7.4 <5.40
Copper (mg/kg) 32 10 15 19 26 31 23
Iron (mg/kg) 19500 13000 7940 7460 11900 15700 8770
Lead (mg/kg) <6.10 <6.00 15 <6.30 <6.00 6.2 <5.40
Magnesium (mg/kg) 5200 3200 - 2100 2000 2800 3200 2000
Manganese (mg/kg) 170 140 110 81 120 140 97
Nickel (mg/kg) 42 41 28 22 29 52 25
Potassium (mg/kg) 1700 690 770 630 1100 1200 770
Sodium (mg/kg) 1400 1400 <520 <630 1100 2700 <540
Titanium (mg/kg) 749 540 410 440 520 600 440
Vanadium (mg/kg) 39 26 19 19 28 30 20
Zinc (mg/kg) 43 24 30 25 32 57 24
Mercury (mg/kg) <0.240 <0.240 <0.210 <0.250 <0.240 <0.250 <0.220

Notes: NA = Not Analyzed
< = Desection Limitn
mg/kg = milligrams per kilogram
Data not validated by IMM



TABLE 6-5

SITE 2 - WEST BEACH LANDFILL
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

{Sheet 3 of 3)
WB-4 WB-4 WB-4 WB-4 WB-4R
05/21/90 05/21/90 05/21/90 05/21/90 05/23/90
Parameter Reported 0-0.5 1t 10.5-11 ft 35-35.51t 50.5-51 ft 0-0.51t
Aluminum (mg/kg) 5400 7190 9460 15500 4420
Arsenic (mg/kg) <100 <13.0 <13.0 18 <110
Barium (mg/kg) 34 46 <250 27 <210
Cadmium (mg/kg) <1.00 <1.30 <1.30 <1.30 <1.10
Calcium (mg/kg) 2600 3100 2100 2300 2000
Chromium (mg/kg) 34 36 38 49 30
Cobalt (mg/kg) <5.20 <6.50 8.3 10 <5.30
Copper (mg/kg) 12 25 18 100 9.7
Iron (mg/kg) 8680 10300 14500 21600 8010
Lead (mg/kg) 9.7 <6.50 <6.30 13 <5.30
Magnesium (mg/kg) 2200 2900 4200 6700 2500
Manganese (mg/kg) 100 120 110 190 92
Nickel (mg/kg) 23 33 30 52 26
Potassium (mg/kg) 750 1100 1800 2600 <530
Sodium (mg/kg) <520 <650 1800 1200 <530
Titanium (mg/kg) 513 659 500 677 370
Vanadium (mg/kg) 23 27 28 44 19
Zinc (mg/kg) 28 30 31 62 18
Mercury (mg/kg) <0.210 <0.260 <0.250 <0.260 <0.210

Notes: NA = Not Analyzed
< = Detection Limitn
mg/kg = milligrams per kilogram
Daia not validated by IMM



TABLE 6-6

SITE 2 - WEST BEACH LANDFILL

RESULTS FOR GENERAL CHEMICAL CHARACTERISTICS IN SOIL SAMPLES
(Sheet 1 of 2)

WB-1 WB-2 WB-2 WB-3 WB-3R WB-4
05/31/90 05/24/90 05/24/90 05/23/90 05/23/90 05/23/90
Parameter Reported 1.5-2 ft 1-1.51t 15-15.5 ft 2.5-3 1t 3-3.51t 2.5-31t
Total Organic Carbon (%) 19 33 0.041 0.11 0.02 0.17
WB-4R
05/23/90
Parameter Reported 1-15t
Total Organic Carbon (%) 0.12
WB-2B WB-2B
05/29/90 05/29/90
Parameter Reported 45.5-46 It 62-62.5 ft
Miscellaneous Measurements
Total Solids (%) 82 83

Notes: NA = Not Analyzed
< = Detection Limit
Data not validated by JMM



TABLE 6-6

SITE 2 - WEST BEACH LANDFILL

RESULTS FOR GENERAL CHEMICAL CHARACTERISTICS IN SOIL SAMPLES

(Sheet 2 of 2)
WB-1 WB-1 WwB-1 WB-1 WB-2 WB-2 WB-2 .
05/31/90 06/01/90 06/01/90 06/01/90 05/24/90 05/24/90 05/24/90
Parameter Reported 0-0.5 ft 10.5-11 ft 35.5-36 1t 80-80.5 ft 0-0.5 1t 5.5-6 ft 16-16.5 ft
Characteristic Measurements
pH (Units) 9.6 9.9 10 10 89 58 8.7
WB-2B WB-2B WB-3 WB-3 WB-3 WB-3 WB-3R
05/29/90 05/29/90 05/22/90 05/22/90 05/22/90 05/22/90 05/23/90
Parameter Reported 45.546 ft 62-62.5 ft 0-0.5 ft 15.5-16 ft 35.5-36 ft 45.5-46 It 2251t
Characteristic Measurements
pH (Units) 8.3 6.2 93 9.1 8.1 5.6 6.7
WB-4 WB-4 WB-4 WB-4 WB-4R
05/21/90 05/21/90 05/21/90 05/21/90 05/23/90
Parameter Reported 0-0.5 ft 10.5-11 ft 35-35.51t 50.5-51 ft 0-0.5 ft
Characteristic Measurements
pH (Units) 713 8.6 8.3 79 7.9

Notes: NA = Not Analyzed
< = Detection Limit
Data not validated by IMM



TABLE 6-7

SITE 2 - WEST BEACH LANDFILL
RESULTS FOR RADIONUCLIDES DETECTED IN SOIL SAMPLES

WB-1 WB-1 WB-1 WB-1 WB-2 WB-2 WB-2
05/31/90 06/01/90 06/01/90 06/01/90 05/24/90 05/24/90 05/24/90
Parameter Reported 0.5-11t 11-11.5 ft 36-36.5 ft 80.5-81 {t 0.5-1 1t 6-6.5 ft 17-17.5 f
Gross Alpha (pCi/g) 34 4 8.8 <0.000 23 <0.000 1.8
Gross Beta (pCi/g) 12 5.7 5.9 9 10 12 9.5
Radium 226 (pCi/g) 0.6 04 0.3 0.5 04 03 04
Radium 228 (pCi/g) 0.8 0.4 <0.000 0.6 0.5 0.8 |
WB-2B WB-2B WB-3 WB-3 WB-3 WB-3 WB-3R
05/29/90 05/29/90 05/22/90 05/22/90 05/22/90 05/22/90 05/23/90
Parameter Reported 46-46.5 It 62.5-63 It 0.5-11t 16-16.5 ft 36-36.5 it 46-46.5 ft 2.5-31t
Gross Alpha (pCi/g) 9.6 5.7 0.7 1.3 98 2.9 9.3
Gross Beia (pCi/g) 12 14 11 10 39 6.2 11
Radium 226 (pCi/g) <0.000 <0.000 08 0.3 0.8 0.4 1.5
Radium 228 (pCi/g) _ 0.6 0.2 0.6 <0.000 0.8 <0.000 12
WB4 WB-4 WB-4 WwB-4 WB-4R
05/21/90 05/21/90 05/21/90 05/21/90 05/23/90
Parameter Reported 0.5-1ft 11-11.5 ft 35.5-36 ft 51-51.51t 0.5-11t
Gross Alpha (pCi/g) 3 3 53 4.1 <0.000
Gross Beta (pCi/g) 3.1 <0.000 16 14 11
Radium 226 (pCi/g) 03 0.5 02 06 2.1
Radium 228 (pCi/g) <0.000 23 <0.000 <0.000 03

Notes: NA = Not Analyzed
< = Detection Limit
pCi/g = picocuries per gram
Data not walidated by IMM
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VOLATILE AND SEMIVOLATILE ORGANIC

COMPOUNDS IN SOIL

¢ Canonie Boring 1990

Boring and monitoring well locations were obtained from a base map
provided by Canonie Environmental, Inc. The individual locations were
digitized onto a base map CAD tile provided by NAS Alameda.

wB-1 FIGURE 6-2
Depth (ft)  10-10.5 35-35.5 79.5-80
VOC (ug/kg) B
Methylene Chioride 22 10 8
Acetone 130 <14.0 <12.0
2-Butanone <14.0 <12 0
wB-4 WwB-4R
Depth (ft) 10-10.56 30-30.5 50-50.5 1.5-2
VOC (ugrkg)
Methylene Chioride 25 16 17 12
Site 2
Waest Beach Landftiil
wB-3 WB-3R
Depth (ft) 15-155 35-35.5 45-455 3.54
VOC (ug/kg)
Methylene Chioride 25 "
wB-3
* Depth (ft) 0-0.5 ft
wB-2 WB-28 WB-2B SVOC (ug/kg)
Depth (ft) 555 45455 61.5-82 Fluoranthene 2300
Pyrene 2700
VOC (ug/kg) Benzo(a)anthracene 2500
Methyiens Chioride 18 43 40 Chrysene 3300
Benzo(b)fluoranthene 8300
Benzo(k)fluoranthene 3400
Benzo(a)pyrene 5000
Indeno(1,2,3cd)pyrene 2800
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N
San Francisco Bay
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All data shown on figures is from the Canonie investigation
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Depth (ft) 1.5-2
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Total Organic Carbon (%) 0.17 0.12
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Depth (ft) 0-0.5 10.5-11
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— /<
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Depth (ft) 2.5.3 335
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= (=
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¢ Canonie Boring 1990

Boring and monitoring well locations were obtained from a base map
provided by Canonie Environmental, Inc. The individual locations were
digitized onto a base map CAD file provided by NAS Alameda.
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7.0 SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA

7.1 SITE DESCRIPTION AND BACKGROUND

Site 3 (Initial Assessment Study, Site 4) consists of an abandoned fuel storage area, Area 97, that is
located in an inner island of Atlantic Avenue, approximately 200 feet west of the East Gate (Figure 1-2). The
2-acre site contained four partially buried concrete tanks lined with carboline and one partially buried steel tank.
Each tank contained exclusively 115/145 aviation gasoline (AVGAS) with a nominal capacity of 100,000 gallons
(E&E, 1983). The four concrete tanks were installed in 1943 and the steel tank was added in 1962 to increase
the facility’s storage capacity. In 1975, three of the four concrete tanks were discovered to be leaking and,
subsequently, they were drained, cleaned, and filled with water. In 1978, the one remaining concrete tank was
also discovered to be leaking. It and the steel tank were drained and filled with water. However, the two tanks
were not cleaned and 1 to 2 inches of AVGAS remained on the surface of the water in the tanks (E&E, 1983).
The four concrete tanks were reportedly destroyed and buried in place. No information is available on the

timing of the tank destruction or the fate of the steel tank.

Based on tank inventories, NAS Supply Fuels Branch personnel estimated that approximately 365,000
gallons of AVGAS may have escaped from the fuel storage area in the 1960s and early 1970s. The escaped
fuel caused serious vapor problems in adjacent underground utilities resuiting in an explosion and fire in 1977
that injured a contractor. Between 1978 and 1983, high gasoline vapors also caused several evacuations of the
building located immediately north of Site 3 (E&E, 1983).

7.2 CURRENT USE

Site 3 is currently landscaped and used for an aircraft exhibit near the East Gate of the Naval Air

Station. The exhibit consists of & naval aircraft that is centrally mounted on a pedestal in a grass-covered area.
7.3 PREVIOUS INVESTIGATIONS

Previous investigations were performed by Kennedy Engineers (Kennedy) and Wahler Associates
(Wahler).



7.3.1 Kennedy Engineers, 1980

In 1979, the Navy contracted Kennedy to investigate the extent of the subsurface fuel contamination in
the vicinity of Site 3. Kennedy installed 18 monitoring wells and collected soil and groundwater samples for
gasoline analysis at each location. The approximate locations of 16 of these wells are shown in Figure 7-1; two
wells (OW-8 and OW-32) are located outside of the map area. Kennedy also conducted a fuel vapor survey in

the electrical duct manholes, storm drain manholes, and sanitary sewer manholes surrounding Site 3.

Gas chromatograph analysis with pentane extraction was conducted on the soil and groundwater
samples obtained at each of the 18 drilling locations. Kennedy compared the chromatograms with standard
"curves" produced by analysis of known fuel types. On this basis, they concluded that the hydrocarbons
detected in the samples were AVGAS. Three soil samples obtained from OW-1, OW-16, and OW-23 contained
AVGAS concentrations of 1,100, 9,200, and 7,600 mg/kg, respectively. The remaining soil samples reported
no hydrocarbons, with a detection limit of 720 mg/kg. Six of the groundwater samples reported hydrocarbons
concentrations between 4 and 41 milligrams per liter (ng/L); the remaining twelve groundwater samples
reported no AVGAS hydrocarbons with a detection limit of 3 mg/L. One well (OW-6) that did not report
AVGAS-range hydrocarbons did contain 1,410 mg/L of oil and grease-range hydrocarbons. These
hydrocarbons were reported to be "a heavy, dark, highly viscous oil" (Kennedy, 1980).

Kennedy also conducted a manhole fuel vapor survey around Site 3, apparently utilizing an organic
vapor meter (OVM) calibrated to hexane. The manhole fuel vapor survey reported vapor concentrations
ranging from nondetectable to greater than 10,000 parts per million (ppm). The highest reading was obtained
from a sanitary sewer manhole adjacent to the Seaplane Lagoon, south of the intersection of Avenue L and Fifth
Street. There was no clear pattern to the fuel vapors levels measured in the survey. Kennedy concluded that
the bulk of the AVGAS fuel released was transported away from the site through infiltration into storm sewers

and sanitary sewers.

7.3.2 Wahler Associates, 1985

A subsequent investigation was conducted by Wahler in 1985 as part of the verification step of the
NACIP confirmation study. Wahler installed and sampled three new observations wells (Figure 7-1) in addition
to resampling 12 of the wells installed by Kennedy. Wahler also had the opportunity to make observations of
subsurface soil and groundwater conditions during the construction of new utility trenches running south and

west of the five former partially buried tanks in 1985.



Wahler used a similar technique to that of Kennedy to quantify the hydrocarbon content of groundwater
samples; however, they state in their report that they compared the chromatograms to a standard produced from
commercial unleaded gasoline and that quantitation was based on the average response from seven of the major
gasoline components. These results revealed that one of the 15 groundwater samples and the one water sample
obtained from a trench reported gasoline-range hydrocarbons in excess of 1 mg/L. Well OW-14 reported 7.5
mg/L and the trench water sample reported 3,900 mg/L of gasoline-range hydrocarbons. The location of this
trench sample is shown on Figure 7-1. In addition, well OW-6 still contained a heavy black oily substance as
reported in the Kennedy investigation.

During the observation of trench digging in 1985, Wahler noted free product on the trench inflow water
at the location shown in Figure 7-1. Wahler recommended further investigation to the west, northwest, and
north of the western end of Site 3 due to the fact that floating product was noted to be entering the trench in this

area.

No information is available regarding the current status of most of the 21 wells installed by Kennedy
and Wahler. The PRC team attempted to locate QW-2, OW-21, and OW-28 during the Phases 2B and 3
investigation of Buildings 162 and 14. The PRC team was able to locate well WA-8. Further attemplts to locate
existing wells will be made by the PRC team in any subsequent field investigation.

7.4 REMEDIAL INVESTIGATION

The investigation conducted by Canonie in 1990 at Site 3 included a soil gas survey, drilling/installation
of three groundwater monitoring wells, and soil and groundwater sampling. Figure 7-2 shows the locations of
the soil gas survey points and groundwater monitoring wells from the Canonie investigation. The soil gas
survey was performed using a grid with approximately 100-foot spacing (Figure 7-2). A total of 121 samples
were collected in the field in an attempt to delineate the extent of petroleum hydrocarbon vapors in the soil.

Soil samples taken during the drilling of the monitoring wells and groundwater from the monitoring wells were
arfllyzed to define the full extent of the migration and subsequent concentration levels of AVGAS at the site
(Canonie, 1990c). Table 7-1 is a complete table of the analyses performed on each soil and groundwater

sample.

7.4.1 Site Geology/Hydrogeology

Borehole logs and well construction details are presented in Appendix C. Figure 7-3 presents a cross
section showing the subsurface stratigraphy at Site 3 based on the Canonie borehole logs. Artificial fill was
encountered in the three borings to depths between 8 and 12 feet bgs. The fill underlying the site consists of
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gray to dark gray sandy clay, silty clay, and silty sand. Bay Mud deposits directly underlie the fill in two
wells, MW97-1 and MW97-3. The Merritt Sand was found beneath the fill in MW97-2 and was encountered
below the Bay Mud in MW97-1 and MW97-3 (Figure 7-3). The Bay Mud consists of dark gray to gray, siity
clay and the Merritt Sand is composed of orange-brown mottled, clayey, fine sand with abundant iron oxide
stains. Geotechnical analytical data are listed in Table 7-2, and the laboratory data sheets are provided in

Appendix D.

During drilling, groundwater was encountered at depths of 5.5, 9.3, and 4.5 feet bgs in wells MW97-1,
MW97-2, and MW97-3, respectively. The depths to groundwater as measured by Canonie on November 8,
1990 were 5.94, 6.04, and 6.04 feet for wells MW97-1, MW97-2, and MW97-3, respectively. Figure 2-4
shows the November 8, 1990 groundwater contours at Site 3. Based on data from the three monitoring wells,
apparent groundwater flow was generally to the east at a gradient of approximately 0.006 foot/foot. However,
this flow direction is not consistent with general gradients in the eastern portion of NAS Alameda and may not
be representative of actual conditions. Groundwater samples collected from these three monitoring wells

contained TDS concentrations ranging from 1,280 to 22,300 mg/L.
7.4.2 Soil Gas Survey Results

The soil gas survey performed at Site 3 targeted the aromatic compounds benzene, toluene,
ethylbenzene, and xylenes (BTEX), and total hydrocarbons (THC). Table 7-3 shows the BTEX and THC
values recorded in the survey. Copies of the condensed data provided by the soil gas subcontractor are
provided in Appendix B. Figures 7-4 and 7-5 illustrate the distribution of benzene and THC concentrations
identified in the soil gas survey. Detected benzene concentrations ranged between 0.04 and 73,000 ug/L, and
THC concentrations were between 0.2 and 960,000 ug/L. The highest concentration of benzene detected in the
survey was from a depth of 5 feet bgs at point D9, approximately 50 feet northwest of the former tank farm.
The highest THC concentration was from point C8, approximately 140 feet northwest of point D9. In addition,
vapor-phase petroleum hydrocarbon compounds (BTEX) are present along the eastern edge of the Seaplane
Lagoon. In general, elevated levels of BTEX are found in soil gas survey points where elevated THC

concentrations are reported.
7.43  Analytical Resuits - Soil Samples

Soil samples were collected at Site 3 during drilling of weils MW97-1, MW97-2, and MW97-3. At
each boring, samples were collected at 1- to 1.5-foot intervals for a total of 36 soil samples. The surface and
subsurface soil samples were selectively analyzed for VOCs, SVOCs; TRPH; EDB; metals; and general
chemical characteristics, such as ash, ammonium, and British thermal units (BTU). Additionally, subsurface
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samples were analyzed for VOCs and ethylene dibromide (EDB). Table 7-1 provides a summary of analyses by
sample. The analytical results are summarized in Tables 7-4 through 7-8 and shown on Figures 7-6 and 7-7.
The figures and tables present only compounds that were detected.

7.4.3.1 Volatile Organic Compounds. Analytical results for VOCs detected in Site 3 soils are
summarized in Table 74 and shown on Figure 7-6. Seventeen soil samples were analyzed for VOCs. Low
levels of methylene chloride, acetone, toluene, and carbon disulfide were detected in the soil samples.
Methylene chloride was detected in 14 soil samples at various depths in all three well borings. Acetone was
detected in 12 soil samples at various depths in all three well borings. Toluene was found in 13 soil samples at
various depths in all three well borings. Carbon disulfide was found in only one sample from MW97-2. No

soil samples contained total VOC concentrations above 1 mg/kg.

7.4.3.2 Semivolatile Organic Compounds. The analytical results for SVOCs in soil are summarized
in Table 7-5 and Figure 7-6. SVOCs were detected in only one of 16 soil samples analyzed for SVOCs at Site
3. Pyrene and benzo(g,h,i)perylene, both of which are PAH compounds, were detected in the 10.5- to 11.0-
foot sample from MW97-3, which is located within the Site 3 area. Total SVOC concentrations did not exceed
the preliminary comparison level of 10 mg/kg of total SVOCs.

7.4.3.3 Total Recoverable Petroleum Hydrocarbons. Analytical results for petroleum hydrocarbon
compounds detected in Site 3 soils are summarized in Table 7-6 and Figure 7-6. Site 3 soils were analyzed for
TRPH only. TRPH was detected in 9 of 16 soil samples. TRPH was reported in the unsaturated zone and in
the saturated zome at each of the three borings. In borings MW97-1 and MW97-3, one sample from each had
TRPH detected at concentrations slightly above the preliminary comparison level of 100 mg/kg of TRPH.

7.4.3.4 Ethylene Dibromide. Ethylene dibromide has been used in gasoline as an antiknock agent.
Thirteen soil samples were analyzed for EDB; no detections were reported.

7.4.3.5 Metals. Analytical results for metals in Site 3 soils are summarized in Table 7-7.
Background ranges of metals in soil have been estimated for NAS Alameda based on a study conducted by the
PRC team under CTO 121 Mod. 0001. Results of this study are included in the Draft Final Data Summary
Report, Background and Tidal Influeace Studies, Additional Work at Sites 4 and 5 (PRC/JMM, 1992c). The
estimated background ranges of metals in soil are given in Table 3-1. Based on these background data, 13
metals were detected above the 95 percent/95 percent statistical tolerance interval of background concentrations
at NAS Alameda. However, as noted below, all but copper and magnesium are within normal or extreme
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concentrations found in typical soils. In the 7-foot sample from MW97-1, the reported concentration of

magnesium was within background levels.

Typical concentration ranges of metals occurring naturally in soil are given in Table 3-2 (Dragun,
1988). Based on these ranges, concentrations of two metals, magnesium and copper, exceeded their typical
ranges. Concentrations of magnesium exceeded the typical range in three samples: the 7.0- to 7.5-foot sample
from MW97-1, the 3.5- to 4.0-foot sample from MW97-2, and the 7.0- to 7.5-foot sample also from MW97-2.
No extreme upper limit is given for magnesium (Table 3-2). Copper was detected at concentrations exceeding
typical levels in soil. The highest concentration of copper was detected in the 7.0- to 7.5-foot sample from

boring MW97-1. Copper concentrations, however, were well within the extreme limit typically found in soil.

7.4.3.6 General Chemical Characteristics. Analytical results for general -hemical characteristics are
summarized in Table 7-8 and Figure 7-7. The 3-foot soil sample from each of the three borings was analyzed
for soil pH. The 4-foot soil sample from the three borings was analyzed for the following parameters: percent
ash, chloride, ammonium, nitrate (as N), sulfate, total Kjeldahl nitrogen (TKN), total phosphorous, BTU, and
TOC. BTU is not shown on the table of detections (Table 7-8) because values were below detection limits.

7.4.4 Analytical Results - Groundwater Samples

Groundwater samples were collected from three monitoring wells installed at and adjacent to Site 3.
All groundwater samples were analyzed for VOCs, SVOCs, oil and grease, EDB, metals, and general chemical
characteristics. In addition, three travel blank samples were analyzed for VOCs. Table 7-1 presents a summary
of analyses by sample. Tables 7-9 through 7-11 and Figure 7-8 summarize the analytical results for
groundwater at Site 3. The travel blank samples are identified in Table 7-9 with a 200-series number. The
figures and tables show only compounds that were detected.

7.4.4.1 Volatile Organic Compounds. Analytical results for VOCs in groundwater are summarized
in Table 7-9. No VOCs were detected in the three groundwater samples collected from Site 3. Methylene

chlonide, however, was detected in a travel blank sample.

7.4.4.2 Semivolatile Organic Compounds. SVOCs were not detected in groundwater samples from
the three Site 3 monitoring wells.

7.4.4.3 Oil and Grease. The groundwater samples from Site 3 were analyzed for oil and grease
compounds. No detections of oil and grease were reported.
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7.4.4.4 Ethylene Dibromide. EDB was not detected in the groundwater samples from the three Site 3

monitoring wells.

7.4.4.5 Metals. Analytical results for metals in groundwater are summarized in Table 7-10 and on
Figure 7-8. According to the Canonie QAPP and QA/QC plan, groundwater samples for metals were field-
filtered as appropnate with a 0.45-micron filter (Canonie, 1990b). Background ranges of metals in groundwater
have been estimated for NAS Alameda based on a study conducted by the PRC team under CTO 121 Mod.
0001. Results of this study are incjuded in the background data summary report (PRC/JMM, 1992¢). Table
3-3 presents the estimated background ranges of metals in groundwater. Based on these background data,
barium, magnesium, manganese, and potassium, which had concentrations at Site 3 that exceeded typical levels,
were within background levels (95 percent/95 percent statistical tolerance levels) estimated for NAS Alameda.
Sodium exceeded typical concentrations in two of three samples but exceeded background concentrations in only
one of the three samples. No value for lead in groundwater was reported.

Typical concentration ranges of metals occurring naturally in groundwater are given in Table 3-4
(Dragun, 1988). Based on these ranges, groundwater samples from at least one of the three wells exceeded the
typical ranges for aluminum, chromium, copper, iron, manganese, nickel, potassium, titanium, and vanadium.
Although no extreme concentration limits are provided for some of the elements, of those provided, the extreme

upper limit for vanadium was exceeded in all three wells.

7.4.4.6 General Chemical Characteristics. General chemical analyses performed on the groundwater
samples from Site 3 include specific conductivity, dissolved oxygen, pH, TOC, total alkalinity (as CaCO,),
bicarbonate alkalinity (also as CaCO,), TDS, and total hardness (as CaCO,). Results of the general chemical

analyses are presented in Table 7-11 and shown on Figure 7-8.
1.5 SUMMARY AND CONCLUSIONS

The purpose of the data summary report is to provide a qualitative assessment of the Canonie data to
identify whether sufficient information has been collected for the RI/FS evaluation. As discussed in Section 3,
QA/QC information is not available for the data validation; therefore, the data presented in this report have not
been validated under EPA CLP procedures.



7.5.1 Soil Gas Survey

The investigation conducted by Canonie at Site 3 included a soil gas survey which targeted the aromatic
hydrocarbon compounds BTEX and THC. The soil gas survey was performed over a grid with approximately

100-foot spacing. A total of 121 samples were collected at depths of 2 to 6 feet bgs.

Elevated concentrations of both BTEX and THC vapors were detected in the soil. Concentrations of
benzene were distributed over the Site 3 area and to the northwest with a maximum concentration of 73,000
ug/L centered just northwest of the site. Similarly, THC vapors were detected at a maximum concentration of
960,000 ug/L centered just northwest of the maximum detection of benzene. The pattern of both soil gas

plumes indicate movement from the abandoned fuel storage area to the northwest.

7.5.2 Soils

A total of 36 surface and subsurface samples were collected by Canonie during the drilling of the three
monitoring wells at and adjacent to Site 3. Samples were collected from the artificial fill, the Holocene Bay
Mud Unit, and the Merritt Sand which have been identified at Site 3. VOCs, SVOCs, and TRPH were detected

in the Site 3 soil samples.

VOCs and TRPH were detected in soil samples collected from both the fill and the Merritt Sand in all
three wells except MW97-2. VOCs were detected at MW97-2, but TRPH was not detected in the Merritt Sand.
MW097-2 is located about 175 feet northeast of the site. TRPH was also detected at elevated levels (> 100
mg/kg) in the surface sample from MW97-3, which is located within the central portion of the site, and within
the saturated zone in MW97-1, which is located north of the site. SVOCs (PAH compounds) were detected
only in the 10.5-11 foot sample from MW97-3. No SVOCs were detected in the deeper sample from that site.
VOCs were detected in soil samples at levels that are significantly below a combined VOC concentration of 1
mg/kg. In general, soils with total VOC concentrations below the preliminary comparison level of 1 mg/kg will
not be considered as having elevated concentrations. Total SVOCs were also detected at concentrations below
the preliminary comparison level of 10 mg/kg for total SVOCs. TRPH, however, were detected at levels above

the preliminary comparison level of 100 mg/kg in two samples.

Previous investigations reported that AVGAS-range hydrocarbons were detected in both the soil and
groundwater (Kennedy, 1980). Possible groundwater flow direction was reported as northwest and soil gas
results supported AVGAS migration in that direction. None of the Canonie borings are located to the northwest

of the abandoned fuel storage area.
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Thirteen metals are present in the soil samples at concentrations exceeding the 95 percent/95 percent
statistical tolerance limit of background concentrations at NAS Alameda (PRC/JMM, 1992c). Two samples
from MW97-2 had a particularly large number of metals present at levels above the 95 percent/95 percent level.
With the exception of copper and magnesium, however, all metals analyzed were within the range of

concentrations typically found in soils.

If the analytical results can be validated and are considered to be acceptable, the following conclusions

can be made:

. Concentrations of VOCs and SVOCs in soil samples collected from the storage area and to the
northeast do not exceed the corresponding preliminary comparison levels. EDB was not
detected in the soil samples. However, sufficient soil data have not been collected to the north
and northwest of the site for the RI/FS evaluation. TRPH concentrations exceeded the
preliminary comparison level in monitoring well MW97-1, located north of the site, and well
MW97-3, at the site.

. None of Canonie’s soil samples were collected from the areas where elevated soil gas levels
were found nor from areas where previous investigations detected high hydrocarbon
concentrations such as near the storm and sanitary sewer fill material. Therefore, additional
soil investigation of the area northwest of the site and near the 1985 trench is necessary to
evaluate the VOCs, petroleum hydrocarbons, and metals in the subsurface.

The significance of the presence of these VOCs, SVOCs, TRPH, and metals in soil will be further

evaluated during the risk assessment to be performed during the comprehensive RI/FS work.
7.5.3 Groundwater

Three monitoring wells were installed by Canonie at and adjacent to Site 3. Based on water level
measurements taken in November 1990, groundwater flow is generally to the east at a gradient of about 0.006
foot/foot. This is contrary to previous investigations and evidence from the Canonie soil gas survey (Kennedy,
1980; E&E, 1983), suggesting a northwesterly gradient. Groundwater samples were taken from each well and
analyzed for VOCs, SVOCs, metals, EDB, and general chemical characteristics.

No VOCs, SVOCs, or EDB were detected in the groundwater samples at Site 3. However, the soil
sample analyses suggest the presence of hydrocarbon compounds within the saturated zone. During trench
digging in 1985, Wahler reported free product on the trench inflow water west of the site and observed a heavy
black oily substance in well OW-6 located south of the site (Wahler, 1985). Product was not reported in the
Canonie wells, but it should be noted that these wells are not screened across the water table. If product were
present with any areal extent around the wells, a dissolved fraction should have been detected in the water

samples.



Fifteen metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent
statistical tolerance interval of background concentrations at NAS Alameda (Table 3-3) (PRC/JMM, 1992¢).
However, six of these metals have an extreme upper concentration that can be found in typical groundwater
samples; with the exception of vanadium, the concentrations at Site 3 are within those extreme upper limits
(Table 3-4). The concentrations of zinc in the groundwater samples exceed the background limit but do not
exceed the typical concentration limit. All three samples were generally similar in their number of metals with

elevated concentrations.

If the analytical results can be validated and are considered to be acceptable, the following conclusions
can be made:

. VOCs, SVOCs, and EDB were not detected in the groundwater at Site 3. However, both soil
gas and soil analyses results suggest the potential for groundwater at the site to be impacted by
these chemicals. Additional groundwater well(s) are required to evaluate the TPH in the
groundwater to the west and northwest.

. The groundwater flow direction is not adequately defined at the site; therefore, additional
monitoring is necessary to characterize the local groundwater flow in order to sufficiently
evaluate the existing data.

. Metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent
statistical tolerance interval for NAS Alameda. Additional data are required to characterize the
groundwater quality at this site.

. Additional TDS data are required to evaluate whether groundwater beneath the site is
considered as potential drinking water.

. At present, no information is available to evaluate the tidal influence on groundwater and the

deeper groundwater-bearing zone. Additional work is required to evaluate the tidal influence
and the deeper groundwater-bearing zone.

The significance of the presence of these VOCs, SVOCs, EDB, and metals in groundwater will be
further evaluated during the risk assessment to be performed during the comprehensive RI/FS work.

7-10



TABLE 7-1

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL AND GROUNDWATER SAMPLES
(Sheet 1 of 2)
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MW97-1 . 2530 .50 .
MwW97-1 303
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TABLE 7-1

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA

SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL AND GROUNDWATER SAMPLES

(Sheet 2 of 2)

Depth

5.0-55
TS Sol). )
3 8085
3 10510

145150
R S

200 series boring numbers are travel blanks

Analysis Mcthods Matrix
Misc

Phosphorus  ASA #924-23  soil
TKN ASA #9 313 soil
TDS EPA 160.1 water
Nitrate EPA 300.0 soil
Chloride EPA 300.0 (Mod) soil
Acidity EPA 305.1 water

Alkalinity EPA 310.1 waler

Analysis Meihods Matrix
Misc (cont.)
Alkalinity EPA SM403  water

Ammonium EPA/CES1 soil

Hardness SM 314A water
BTU ASTM D3286-73 soil
DO DO water
Spec Con EPA 120.1 walter
TRPH EPA 418.1 soil

EDB
Meials
Metals
vVOC
vOC
SvoC
pH
Ash

Methods

EPA 504
EPA 6010
EPA 200.7
EPA 624

EPA 8240
EPA 8270
EPA 9045

EPA SM302H

soil
soil
water
water
soil
soil
water
soil



TABLE 7-2

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA
GEOTECHNICAL SAMPLE LABORATORY TEST RESULTS

Soil Classification
Sample No. Depth Labotatory Field Moisture Dry Specific Hydraulic
Content Density Gravity Conductivity
(ft) (%) (pch (cm/s)
MW97-2 6.5 NA CL 26.6 196.1 NA NA
MWwW97-3 1 SM SM NA NA NA NA
MW97-3 12.5 SM SC NA NA NA NA

Notes:
NA - Not Analyzed
Parameters not detectect are reported as less than method detection limit.

Laboratory Methods (Units):
Soil Classification - Unified Soil Classification System (USCS) - ASTM D2488
Moisture Content - ASTM D2216 (percent)
Dry Density - ASTM D2937 (pounds per cubic foot)
Specific Gravity - ASTM D854
Hydraulic Conductivity - EPA 9100 (centimeters per second)

Soil Classification Legend:

GW  Well graded gravels, gravel-sand mixtures, SM Silty sands, sangd-silt mixtures
little or no fines

SC Clayey sands, sand-clay mixtures
GP  Poorly graded gravels, gravel-sand

mixtures, little or no fines ML Inorganic silts and very fine sands, rock flow
silty or clayey fine sands or clayey
GM  Silty gravels, gravel-sand-silt mixtures silts with slight plasticity
GC  Clayey gravels, gravel-sand-clay mixtures CL Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean
SW  Well graded sands, gravelly sands, clays

little or no fines

oL Organic silts and organic silty clays or low
SP  Poorly-graded sands, gravelly sands, plasticity
litte or no fines
CH Inorganic clays of high plasticity, fat clays



TABLE 7-3

SITE 3-AREA 97-ABANDONED FUEL STORAGE AREA
SOIL GAS SURVEY RESULTS
(Sheet 1 of 5)

Concentration (ug/L)

Sample Location/ Ethyl Total
Probe Depth (feet) Benzene Toluene Benzene Xylene Hydrocarbons
Al-2 <0.04 <0.05 <0.06 <0.08 <0.06
A24 <0.04 <0.05 <0.06 <0.08 <0.06
A34 <0.04 <0.05 <0.06 <0.08 <0.06
A4-3 <0.04 <0.05 <0.06 <0.07 <0.05
AS-3 <0.04 <0.05 <0.06 <0.07 <0.05
A6-3 <0.04 <0.05 <0.06 <0.07 <0.05

A7-S 0.4 0.4 <0.06 <0.07 12
A84 0.8 4 <0.1 <0.1 16
A9-5 1 42 0.3 8 80
All-2 0.2 6 <0.1 <0.1 12
Al12-6 <4 <4 <5 <6 54000
Al13-2 <0.08 0.7 <0.1 <0.1 980
Al4-2 <0.4 <0.4 <0.5 <0.6 6900
Al54 <0.3 <0.4 <0.4 <0.4 6700
Bl14 <0.04 <0.05 <0.06 <0.08 <0.06
B24 <0.04 <0.05 <0.06 <0.08 <0.06
B3-5 0.2 0.1 <0.06 <0.08 0.8
B44 <0.04 <0.05 <0.06 <0.07 <0.05
BS-5 0.3 0.2 <0.05 <0.06 8
B6-5 2 12 <0.05 <0.06 34
B7-5 8900 22000 <50 <57 190000
B8-5 9150 23626 <50 <57 200000
B9-5§ 22000 24000 <50 <57 248000
B10-3 0.04 0.04 <0.05 <0.06 0.4
B11-5 <0.04 3 <0.05 <0.06 7
B12-5 <0.04 <0.04 <0.05 <0.06 <0.05
B134 0.3 0.4 0.1 <0.06 6
B14-2 <0.4 110 1 10 9000

B15-3 <0.04 <0.04 <0.05 <0.06 <0.05



TABLE 7-3

SITE 3-AREA 97-ABANDONED FUEL STORAGE AREA
SOIL GAS SURVEY RESULTS
(Sheet 2 of 5)

Concentration (ug/L)

Sample Location/ Ethyi Total

Probe Depth (feet) Benzene Toluene Benzene Xylene Hydrocarbons
Ci1-3 0.3 <0.05 <0.06 <0.08 6
c24 <0.04 <0.05 <0.06 <0.08 <0.06
C3-6 <0.04 <0.05 <0.06 <0.08 <0.06
C4-4 0.2 0.5 0.06 0.04 8
C5-5 26000 47000 420 64 230000
C6-5 36000 29000 500 22 400000
C7-5 25000 34000 56 48 540000
C8-5 47000 26000 <56 <64 960000
C10-3 2 7 <0.06 <0.06 26
Cl14 <0.04 <0.04 <0.05 <0.06 <0.05
C12-3 <0.04 <0.04 <0.05 <0.06 16
C13-2 <0.08 <0.09 <0.1 <0.1 3600
Cl44 <0.8 <0.09 <1 <1 20000
D1-2 0.1 <0.05 <0.06 0.08 0.6
D2-5 0.09 <0.05 <0.06 <0.08 0.4
D3-5 0.1 <0.05 <0.06 <0.08 0.6
DS§-4 0.4 <0.05 <0.06 <0.07 4
Dé6-5 17000 30000 42 100 160000
D7-5 29000 51000 56 64 660000
D8-5 9200 13000 <52 <60 163000
D9-3 <0.8 <0.09 <0.1 <0.1 <0.1
D9-5 73000 29000 1000 440 810000
D10-3 <0.04 <0.04 <0.05 <0.06 <0.05
D114 <0.4 . 48 <0.5 <0.6 1600
D14-2 <0.08 0.2 <0.1 <0.1 24
El-3 <0.04 <0.05 <0.06 <0.08 <0.06
E24 <0.04 <0.05 <0.06 <0.08 <0.06
E3-§ <0.04 <0.05 <0.06 <0.08 <0.06
Ed4-4 <0.04 <0.05 <0.05 <0.06 <0.05



TABLE 7-3

SITE 3-AREA 97-ABANDONED FUEL STORAGE AREA
SOIL GAS SURVEY RESULTS
(Sheet 3 of 5)

Concentration (ug/L)

Sample Location/ Ethyl Total
Probe Depth (feet) Benzene Toluene Benzene Xylene Hydrocarbons
ES-5 <0.04 <0.05 <0.05 <0.06 <0.05

E6-5 8 74 0.6 0.8 170
E7-5 37000 26000 <28 <13 460000
E8-5 17000 36000 23 310 150000
E9-5 14000 35000 21 230 220000
E10-3 55 60 <6 <6 1300
E12-3 220 520 <6 <6 810
E13-2 0.008 0.09 0.1 0.1 0.7
F1-2 <0.04 <0.05 <0.06 <0.08 <0.06
F2-5 <0.04 <0.05 <0.06 <0.08 0.2
F34 0.06 0.07 0.8 2 93
F4-4 <0.04 <0.05 <0.05 <0.06 <0.05
F5-5 <0.04 <0.05 <0.05 <0.06 <0.05
F6-5 <0.04 <0.05 NT <0.07 <0.05
F7-5 <0.04 <0.05 <0.06 <0.06 <0.05
F8-5 35000 58000 67 510 350000
F9-4 1 0.07 <0.06 <0.06 NT
F104 0.08 0.09 <0.01 <0.1 1
F11-3 1 0.76 <0.06 <0.06 19
F13-3 <0.04 <0.05 <0.06 <0.06 <0.05
Fl14-4 <0.04 <0.05 <0.06 <0.06 <0.05
F15-3 <0.04 <0.05 <0.06 <0.06 <0.05
Gl4 0.09 0.2 Q.5 <0.08 1
G2-S 0.2 <0.05 <0.06 <0.08 0.4
G6-5 16 4 <0.09 <0.09 60
G7-5 <0.04 <0.05 <0.05 <0.06 <0.05
G8-5 <0.04 <0.05 <0.05 <0.06 0.09
G9-3 <0.04 <0.05 <0.06 <0.06 0.1
G104 <0.04 <0.05 <0.06 <0.06 <0.05



TABLE 7-3

SITE 3-AREA 97-ABANDONED FUEL STORAGE AREA
SOIL GAS SURVEY RESULTS
(Sheet 4 of 5)

Concentration (ug/L)

Sample Location/ Ethyl Total

Probe Depth (feet) Benzene Toluene Benzene Xylene Hydrocarbons
G11-5 0.2 <0.05 <0.06 <0.06 2
G13-5 <0.04 <0.05 <0.05 <0.06 0.2
H1-5 0.08 0.6 <0.05 <0.06 1
H2-5 0.04 <0.05 <0.06 <0.08 0.2
H3-6 0.08 <0.05 <0.06 <0.07 0.1
H4-5 0.2 <0.05 <0.06 <0.07 1
HS-5 0.6 <0.05 <0.06 <0.07 1
H6-5 <0.04 <0.05 <0.06 <0.07 20
H7-5 <0.04 <0.05 <0.06 <0.06 0.05
H8-5 0.3 <0.05 <0.06 <0.06 04
H9-3 0.2 0.09 <0.06 <0.06 1
H10-4 <0.04 <0.04 <0.05 <0.06 <0.05
H114 0.2 <0.05 <0.06 <0.06 0.3
H12-5 0.04 <0.05 <0.06 <0.06 0.3
H13-§ <0.04 <0.05 <0.06 <0.06 <0.05
14 <0.04 <0.05 <0.06 <0.08 0.1
124 <0.04 <0.05 <0.06 <0.08 <0.06
154 <0.04 <0.05 <0.06 <0.07 0.1
I5-5 2 23 48 100 6900
17-5 <0.04 <0.05 <0.05 <0.06 <0.05
J1-5 3200 2600 88 300 14000
J2-5 <0.04 <0.05 <0.06 <0.08 <0.06
34 <0.04 <0.0§ <0.06 <0.07 <0.05
J4a4 <0.04 <0.05 <0.06 <0.07 <0.05
J5-5 <0.04 <0.05 <0.06 <0.07 0.4
J6-5 <0.04 <0.05 <0.06 <0.06 0.1
J7-5 <0.04 <0.05 <0.06 <0.06 <0.05



TABLE 7-3

SITE 3-AREA 97-ABANDONED FUEL STORAGE AREA
SOIL GAS SURVEY RESULTS
(Sheet 5 of 5)

Concentration (ug/L)

Sample Location/ Ethyl Total

Probe Depth (feet) Benzene Toluene Benzene Xylene Hydrocarbons
K1-5 <0.04 <0.05 <0.06 <0.08 <0.06
K2-5 <0.04 <0.05 <0.06 <0.08 <0.06
K3-5 <0.04 <0.05 <0.06 <0.07 <0.05
K4-5 <0.04 <0.05 <0.06 <0.07 <0.05
K54 <0.04 <0.05 <0.06 <0.07 <0.05
K7-5 <0.04 <0.05 <0.06 <0.07 <0.05
K8-5 <0.04 <0.05 <0.06 <0.07 <0.05

Notes:

< X denotes the analyte was not detected to a level of X.
NT denotes the analyte was not tested at that location.



TABLE 7-4

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA
RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

MW97-1 MW97-1 MW97-1 MW97-1 MW97-1 MW97-2 MW97-2
07/26/90 07/26/90 07/26/90 07/26/90 07/26/90 07/26/90 07/26/90
Parameter Reported 2.5-3f 5-551Mt 8-8.5ft 11.5-12 ft 14.5-15 ft 2-2.511 5-5.51t
Methylene Chloride (ug/kg) <6.00 7 29 17 16 11 28
Acetone (ug/kg) <120 13 <21.0 28 15 17 200
Carbon Disulfide (ug/kg) <6.00 <6.00 <10.0 <6.00 <6.00 <6.00 15
Toluene (ug/kg) 6 15 32 <6.00 10 6 130
MW97-2 MW97-2 MW97-2 MW97-3 MW97-3 MWwW97.3 MW97.3
07/26/90 07/26/90 07/26/90 07/26/90 07/26/90 07/26/90 07/26/90
Parameter Reported 8-8.5ft 11.5-12 ft 14.5-15 ft 2-251t 5-5.51t 8-8.5 ft 11.5-12 ft
Methylene Chloride (ug/kg) 11 1t 16 13 9 22 11
Acetone (ug/kg) 32 39 15 <11.0 22 70 26
Carbon Disulfide (ug/kg) <6.00 <6.00 <5.00 <5.00 <7.00 <9.00 <6.00
Toluene (ug/kg) 110 46 <5.00 26 11 50 10
MW97.3
07/26/90
Parameter Reported 14.5-15 t
Methylene Chloride (ug/kg) 1
Acetone (ug/kg) 15
Carbon Disulfide (ug/kg) <6.00
Toluene (ug/kg) 11

Nates: NA = Not Analyzed
< = Detection Limit
ug/kg = micrograms per kilogram
Data not walidated by IMM



TABLE 7-§

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA
RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

MW97.-3

07/26/90

Parameter Reported 10.5-11 ft
Pyrene (ug/kg) 3100
Benzo(g,h,i)perylene (ug/kg) 1600

Notes: NA = Not Analyzed
< = Detection Limit
ug/g = micrograms per kilogram
Daia not walidated by IMM



RESULTS FOR TOTAL RECOVERABLE PETROLEUM HYDROCARBONS DETECTED IN SOIL SAMPLES

TABLE 7-6

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA

MW97-1 MW97.1 MW97-2 MW97-2 MW97-2 MW97.3 MW97.3
07/26/90 07/26/90 07/26/90 07/26/90 07/26/90 07/26/90 07/26/90
Parameter Reported 7-7.51t 14-14.5 ft 1-1.5 1t 35410t 7-7.5 1t 0.5-11t 3.541t
TRPH (mg/kg) 129 49 19.3 28.7 93.8 133 258
MW97.3 MW97.3
07/26/90 07/26/90
Parameter Reported 7-151¢ 10.5-11 ft
TRPH (mg/kg) 52 31.6

Notes: NA = Not Analyzed
< = Detection Limit
mg/kg = milligrams pes kilogram
Daia not validated by IMM



TABLE 7-7

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA

RESULTS FOR METALS DETECTED IN SOIL SAMPLES
(Sheet 1 of 3)

MW97-1 MW97-1 MW97-1 MW97-1 MW97-1 MW9Y7-1R MW97-2
07/26/90 07/26/90 07/26/90 07/26/90 07/26/90 07/26/90 07/26/90
Parameter Reported 1.5-2 ft 3.351t 7-15 it 10.5-11 ft 14-14.5 ft 11051t 1-1.51t

Aluminum (mg/kg) 4270 3820 11800 5850 5430 5280 4440
Arsenic (mg/kg) <11.0 <120 22 <120 <12.0 <13.0 <110
Barium (mg/kg) 34 31 94 30 34 37 32
Calcium (mg/kg) 2000 20000 4000 1900 3700 1900 2000
Chromium (mg/kg) 25 22 50 25 25 24 27
Cobalt (mg/kg) <5.40 <5.80 12 <6.10 <6.00 <6.50 <5.50
Copper (mg/kg) 10 <5.80 110 8.4 38 17 6.9
Iron (mg/kg) 8190 7050 25600 6980 8340 7380 7790
Lead (mg/kg) <5.40 <5.80 44 <6.10 <6.00 <6.50 <5.50
Magnesium (mg/kg) 2200 2100 6800 2500 2300 2600 2400
Manganese (mg/kg) 95 110 290 58 58 61 99
Nickel (mg/kg) 23 24 60 15 23 17 24
Potassium (mg/kg) 670 630 2500 1100 970 1100 700
Sodium (mg/kg) <540 <580 4000 2800 2800 2900 <550
Titanium (mg/kg) 350 310 440 360 280 380 390
Vanadium (mg/kg) 17 16 43 22 18 2 18
Zinc (mg/kg) 28 18 120 17 23 23 20

Notes: NA = Not Analyzed

mj

< = Detection Limit
g = milligrams per kilogram

Data not validated by JMM



TABLE 7-7

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 2 of 3)
MWw97-2 MW97-2 MW97-2 MW97.-2 MW97-2R MW97-3 MW97.3
07/26/90 07/26/90 07/26/90 07/26/90 07/26/90 07/26/90 07/26/90
Parameter Reported 3.541t 7-7.5ft 11-11.5 1t 14-14.5 ft 7.5-8 ft 0.5-1ft 3.54 ft
Aluminum (mg/kg) 22400 15400 5920 8240 5110 7720 7110
Arsenic (mg/kg) 21 21 <12.0 <12.0 <120 <110 <11.0
Barium (mg/kg) 260 92 24 39 60 55 35
Calcium (mg/kg) 2500 3500 1000 1100 1500 3100 2400
Chromium (mg/kg) 79 57 27 27 25 35 33
Cobalt (mg/kg) 8.8 14 <5.90 <6.20 <590 6.5 6.4
Copper (mg/kg) 61 44 <5.90 <6.20 6.1 18 18
Iron (mg/kg) 31200 33300 9460 13200 5020 13600 15400
Lead (mg/kg) 59 100 <590 <6.20 <590 22 9.8
Magnesium (mg/kg) 10000 8800 2400 3100 1900 3600 4300
Manganese (mg/kg) 230 420 59 94 55 180 150
Nickel (mg/kg) 66 84 23 39 14 37 34
Potassium (mg/kg) 4100 2900 900 1200 890 1000 1000
Sodium (mg/kg) 6400 4700 2500 3700 2100 <570 <560
Titanium (mg/kg) 670 430 310 400 350 400 360
Vanadium (mg/kg) 57 46 21 21 18 27 26
Zinc (mg/kg) 100 98 16 24 16 60 37

Notes: NA = Not Analyzed
< = Detection Limit
mg/kg = milligrams per kilogram

Data not validated by IMM



TABLE 7-7

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 3 of 3)
MW97-3 MW97.-3 MW97-3 MW97.3R
07/26/90 07/26/90 07/26/90 07/26/90
Parameter Reported 7-75 1t 10.5-11 fi 14-14.5 ft 11-11.5ft

Aluminum (mg/kg) 4340 6720 8230 10400
Arsenic (mg/kg) <120 <120 <12.0 <12.0
Barium (mg/kg) <240 33 72 190
Calcium (mg/kg) 1700 2100 1200 1500
Chromium (mg/kg) 24 27 31 45
Cobalt (mg/kg) <6.10 <5.80 <6.00 7.4
Copper (mg/kg) 11 32 17 74
Iron (mg/kg) 8400 9660 13400 16200
Lead (mg/kg) 21 <5.80 <6.00 <6.00
Magnesium (mg/kg) 2200 2400 3000 3300
Manganese (mg/kg) 85 81 100 91
Nickel (mg/kg) 20 23 40 40
Potassium (mg/kg) 830 870 1100 1300
Sodium (mg/kg) <610 <580 1200 780
Titanium (mg/kg) 320 380 440 480
Vanadium (mg/kg) 17 23 23 35
Zinc (mg/kg) 32 31 30 22

Notes: NA = Not Analyzed

< = Detection Limit

- mg/kg = milligrams per kilogram
Data not validated by IMM



TABLE 7-8

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA
RESULTS FOR GENERAL CHEMICAL CHARACTERISTICS IN SOIL SAMPLES

MWwW97-1 MW97-2 MW97.3
07/26/90 08/27/90 07/26/90
Parameter Reported 4-4.5ft 4-4.5ft 4-4.5 fit
Miscellaneous Measurements
Ash (%) 95.6 93.1 98.3
Chloride (mg/kg) 29.2 7550 14.8
Exchangeable Ammonium-N (mg/kg) <250 84 <25.0
Nitrate (as Nitrogen) (mg/kg) <0.120 0.18 2.24
Sulfaee (mg/kg) 421 1210 89.8
Total Kjeldahl Nitrogen (mg/kg) 174 1400 196
Total Phosphorus (mg/kg) 675 1230 922
Total Organic Carbon
Total Organic Carbon (mg/kg) 1090 13500 1260
MW97-1 MW97.2 MW97.-3
07/26/90 07/26/90 07/26/90
3351t 3541t 3.54ft
Characteristic Measurements
pH (Units) 9 7.2 1.5

Notes: NA = Not Analyzed
< = Detection Limit
mg/kg = milligrams per kilogram
Data not validated by JMM



TABLE 7-9

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA
RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER SAMPLES

226
08/31/90
Parameter Reported 0-0Nt
Methylene Chloride (ug/L) 10

Notes: NA = Not Analyzed
< = Detection Limit
ug/l. = micrograms per liter
Daia not validated by JMM
200-scrics numbers as well or boring name indicaics a trave) blank



TABLE 7-10

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA
RESULTS FOR METALS DETECTED IN GROUNDWATER SAMPLES

MW97-1 MW97-2 MW97.-3
08/30/90 08/31/90 10/18/90
Parameter Reported 0-0 It 0-0 It 0-0 It
Aluminum (mg/L) 17 47 40
Barium (mg/L) 0.58 0.33 0.37
Calcium (mg/L) 113 261 150
Chromium (mg/L) 0.25 0.12 0.12
Cobali (mg/L) 0.05 <0.050 <0.050
Copper (mg/L) 0.1 0.044 0.059
Iron (mg/L.) 95 67 54
Magnesium (mg/L) 156 825 58
Manganese (mg/L) 1.8 2.7 22
Nickel (mg/L) 0.24 0.15 0.15
Potassium (mg/L) 100 236 31
Selenium (mg/L) 0.054 <0.050 <0.050
Sodium (mg/L) 2150 1525 199
Thallium (mg/L) <0.050 0.055 <0.050
Titanium (mg/L) 2.7 1.8 1.5
Vanadium (mg/L) 0.22 0.11 0.11
Zinc (mg/L) 0.19 0.11 0.14

Notes: NA = Not Analyzed
< = Detection Limit
= milligrams per liter
Data not validated by JMM



TABLE 7-11

SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA
RESULTS FOR GENERAL CHEMICAL CHARACTERISTICS IN GROUNDWATER SAMPLES

MW97-1 MW97.2 MW97.3
08/30/90 08/31/90 10/18/90
Parameter Reported 0-0ft 0-0 ft 0-0 1t
Miscellaneous Measurements
Alkalinity, bicarb (as CaCO3) (mg/L) 1550 2430 410
Alkalinity, total (as CaCO3) (mg/L) 1550 2430 410
Total Dissolved Solids (mg/L) 6440 22300 1280
Total Hardness (as CaCO3) (mg/L) 920 4050 614
Total Organic Carbon
Total Organic Carbon (mg/L) 53.8 9.5 11
Characteristic Measurements
Dissolved Oxygen (mg/L) 54 32 7
pH (Units) 74 6.8 7.1
Cations/Anions
Specific Conductance (umhos/cm) 11300 36000 2000

Notes: NA =<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>